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INTRODUCTION

This manual is intended for use by those concerned with the design
of the STIL language. For those interested in just the use of STIL, they
are referred to the STIL USERS MANUAL.

The STIL interpreter has been entirely written in FORTRAN IV and has
been compiled and utilized on a number of computer systems. The inter-
preter consists of a main program and 33 sub-programs. This manual de-
scribes and gives a listing of each section of the interpreter.

The entire program requires about 25K words of memory. This includes
the space for the users STIL program. About 5K of memory can be saved by

using an overlay structure as shown below

ROOT SEGMENT
MAIN PROGRAM
AND ALL OTHER
SUBPROGRAMS
NOT I ALPHA
MODULES
ATPHA ALPHA
DIST HIST
TRANSF FREQ
PLOT ‘ CALREG
SETARY REG
AUTO
COR
SKEW

OVERIAY STRUCTURE




MATN PROGRAM
The main program performs a number of initialization tasks, prints
the word "STIL" and then calls subroutine INPUT to begin reading the

user's STIL program.




QYO

10

15

20

22

MAIN PROGRAM

COMMON/BLKL/
COMMON/BLK2/
COMMON/BLK3/
COMMON/BLK4/
COMMON/BLKS/
COMMON/BLKG/
COMMON/BLK7/
COMMON/BLKS/L

INITIALIZE TH
PROCZESS THE S

DO 10 I=1,MAS
NAME(I)=0
KST(I)=
LNGT(I)=0
AVRG(TI)}=JPERC
STND(I)=JPERC
CONTINUE

DO 15 I=1,MPS
K(I)=JBLKC
CONTINUE

DO 20 I=1,MDS
DATA{I)=JBLKC
NX(I)=JPERC
CONTINUE
K(JPOS)=JSEMC
JPOS=JP3S+1
WRITE (6,22)
FORMATL * S
CALL INPUT
END

Qi i

LI{8D):K{4000),DATA{2000),NX{2000)

NAME(20) ¢KST{20) 4 LNGT(20),AYRG(20)4STND(20)}

JAC 3 JBCoJCCoUDC o JEC s JFCy UGl o JHC s JICsJJT s JKE o JLCs ML
INCsJOC s JPLoIQCsJRESJSCyITZyJUCyJVE s IWE o UXTJYC,J20
JOC,J1CeJ2C4J3C,JaC4U5C4J5C:J07C0,48C,J9C

JPLSC ¢ JMINC s JPERC 4 JDIVC,JASTL s JEQLLCJBLKC, JTOMCo JSEMC
JPOSyKENDy JRyMPSZ ¢ MDSZyMASZ s NSEED ¢ KWANGKFLAG,LCLM
SEMyLWC s JLPRC ¢ JRPREC

E VARIABLES AND ARRAYS, AND CALL SUBROUTINE INPUT TO
TIL PROGRAM

z

z

z

TIL *9// )




SUBROUTINE INPUT

This routine exercises control over reading the user's STIL programn.
Each card in the program is read into a vector named L under an 80A1 for-
mat specification. The non-blank characters are then placed in consecu-
tive order into a vector named K. K is capable of holding 4000 characters.
This reading process is stopped under the following conditions.

(a) When an asterisk '*' is encountered. It is then assumed that
the STIL instructions which are read in so far need to be
executed. A pointer (JPOS) is set to 1 and subroutine INTERP
is called to begin executing the STIL instructions.

(b) When a formatted read statement is found. It is then necessary
to execute the portion of the STIL program up to this point.

A flag (KFLAG) is set to 22, JPOS is set to 1 and subroutine
INTERP is called.

(¢) When the K array is filled. KFILAG is set to 1, JPOS is set to
1 and subroutine INTERP is called to begin executing the in-
structions so far stored in the K array.

Control is returned to INPUT after executing the program segment pre-
viously read. INPUT will examine KFIAG and if it is equal to 22 it will
call subroutine READ. If KFIAG is 1 some of the characters at the end
of K may have to be placed in the beginning of the K vector. For example
assume the locations 3997-4000 in K contain the characters ';FIN'.

The characters in Kl - K3996 have just been gxecuted. Characters in
K3997 - KMOOO will be transferred to K1 - Kh and the non-blank characters
of the remainder of this instruction and the remaining portion of the

program will be stored in K starting with location 5.




If the reading is stopped due to the presence of an asterisk, an
attempt will be made to read more data cards and the cycle will be re-
peated. If there are no cards to read,it is assumed that the program is
finished and an asterisk is placed in K(2). When subroutine INTERP is

called this will bring the execution to a normal stop.
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SUBROUTINE INPUT

COMMON/BLKL/ L(BO),K{4000),DATA{2000),NX{2000)

COMMON/BLK2/ NAME(20),KST{20)LNGT{20),AVRG(20),STND(20)
COMMON/BLK3/ JAC,JBC+JCCyJDCHJEC,IJFCyIGC o JHCJTICIIC3IKCy IJLL, IMC
COMMON/BLK4/ JUNCyJOCyJPCyJQCsJRC,JISCHJTCJUC,JVCyJWC,IXCyJYC,JZC
COMMON/BLKS/ JOCsJ1C4J2C4Jd3C4J4CsJI5C3J6CyJTC,J8C,J9C
COMMON/BLK6/ JPLSCy JMINC,JPERC,JDIVC,JASTC, JEQLC, JBLKC s JCOMC 4 JSEMC
COMMON/BLKT/ JPOS+KENDyJRyMPSZ¢MDSZMASZ ¢yNSEEDKWAN,KFLAG,LCLM
COMMON/BLKB/ LSEMyLWC,JLPRC,JRPRC

DIMENSION LP(80)

IF THE PROGRAM IS BEING EXFCUTED IN SEGMENTS GO TO STATEMENT 55
IF{ KFLAG .EQ. 1 .AND. JPOS .GE. LSEM) GO TO 55

IF( KFLAG .EQ. 22 .AND. JPOS .GE. LSEM) GO TO 55

READ AND PRINT A CARD

READ (5,12,END=25 )} {L{I},1=1,80)

FORMAT(80AL)

WRITE(6,13) L

FORMATILX,80A1)

J=1

SUPPRESS BLANKS

DO 15 I=1,80

IF{ L{I}) .EQ. JBLKC )} GO 7O 15

LP{Jyl=L(T1)

J=J+1

CONTINUE

IFt J .EQ. 1 ) GO 7O 10

IF THE INSTRUCTION IS A FORMATTED READ GO TO STATEMENT 135

IFU LP{6) .FQeo JRC AND. LP(7) EQ. JMC .AND. LP{10).EQ. JLPRC )
1 GO TO 135

N=J-1

STORE THE CONTENTS OF THE CARD INTO K ARRAY

DO 20 I=1,N

IF{ LP(I) .EQ. JASTC ) GO TO 25

K{JPOS)=LP(1)

IF{ JPOS .FQ. MPSZ ) GO TO 35

JPOS=JP0OS+1

CONTINUE

GO TO 10

PUT AN ASTERISK INTO THE LAST POSITION TO MARK THE END OF THF STIL PROGRA!
K(JPOS)=JASTC

KEND=JPOS

WRITE(H6,27)

FORMAT(///7)

SET JPOS TO THE BEGINNING OF THE K ARRAY AND CALL SUBRDUTINF INTERP
TO START THE EXECUTION OF STILL INSTRUCTIONS

JPOS=1

CALL INTERP

PROGRAM TO BE RUN IN SECTIONS

35

135

SET KFLAG TO SEGMENT THE PROGRAM

KFLAG=1

LCLM=1+1

GO TO 140

KFLAG=22

LOCATE THE LAST COMPLETE INSTRUCTION BY SEARCHING A SEMICOLON FROM THFE
END OF THE SEGMENT




140
40
42
50
c
c
C END
55
C
60
c
c
65
70
c
75
c
80
85
C END

DO 40 I=1,MPSZ

IF( K(JPOS) .EQ. JSEMC ) GO TO 50

JPOS=JP0OS-1

CONTINUE

WRITF(6442)

FORMAT( ¢ NO SEMI-COLON IN PROGRAM SECTION®' )
sTopP

LSEM=JPOS

SET JPOS TO THF BEGINNING OF K ARRAY AND CALL SUBROUTINE INTERP TO
BEGIN EXECUTION

KEND=MPSZ

JPasS=1

WRITE{(6,27)

CALL INTERP

OF INPUT AND EDITING FOR A SECTION

K{1)=JSEMC

ERASE ALL THE EXECUTED INSTRUCTIONS FROM K ARRAY
JPOS=2

DO 60 I1=2,LSEM

K({I)=JBLKC

CONTINUE

IF{ KFLAG .EQ. 22 ) GO TO 85

IF( LSEM .EQ. MPSZ ) GO TO 70

TRANSFER THE INFORMATION BEYOND THF LAST EXECUTED INSTRUCTION TO THE
BEGINNING OF THE K ARRAY '

N=MPSZ-LSEM

J=LSEM+1 ,

DO 65 1=J,MPS5Z

K{JPDS)=K(T)

JPOS=JP0S+1

CONTINUE

IF( LCLM .GT. 80 ) GO TO 80

TRANSFER THE INFORMATION WHICH WAS LEFT ON THE LAST CARD TO K ARRAY
DO 75 I=LCLM,B0

IF{ L(I) .EQ. JASTC ) GD 1O 25

IF( L(I) .EQ. JBLKC ) GO TO 75

K{JPOS)=L{I)

JPOS=JP0S+1

CONTINUE

RESET KFLAG AND GO BACK TO 10 TO READ THE REMAINING CARDS
KFLAG=0 .

LSEM=MPSZ

GO TO 10

CALL READ

GO TO 80

DF HOUSE-CLEANING FOR NEW SECTION

END




SUBROUTINE INDATA

Format free data input is read in by subroutine INDATA. Common
ways of writing numbers are recognized as the normal procedure and
the scientific notation for representing numbers (i.e., 34.6 x 103) is
not recognized. The maximum number of decimal digits allowed in a number
is ten. The values can be written with or without a decimal point and
with or without a sign. If a number does not have a sign preceding it,
it is assumed to be a positive number, and all the numbers are treated
as real (floating point) values. The numbers must be separated by com-
mas and the end of an array of numbers must be indicated by a semicolon
Just like any other STIL instruction.

If a problem is encountered during the process, such as finding a
character other than a decimal digit within the field, or locating a
number which has more than 10 decimal digits, or running out of empty
cells in the DATA array, an appropriate message is printed, the array
name and the information gathered about it so far is erased from the
memory and subroutine BAD is called to locate the next instruction in the
program.

In general the procedure of conversion goes as follows. First, the
field of a number is determined - the field starts with a comma and ends
with another comma (except the first and last elements of an array). If
there are no decimal digits in between the commas the value of that ele-
ment is assumed to be zero. If there is a decimal point in the field the
number is evaluated in two parts and added together. If there isn't a deci-
mal point it is assumed to be a whole number. After storing the calculated

value into the DATA array the next field is determined and the procedure




is repeated until a semicolon is found at the end of a field. This last
nunmber is considered to be the last element in the array and an end of array
indicator is set in the NX vector for the array in question. Since a
semicolon indicates the end of an instruction subroutine INTERP is called

to decode the next instruetion in the program.
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SUBROUTINE INDATA

COMMON/BLK1/ L{80),K{4000)sDATA{2000)4NX{2000)}

COMMON/BLK2/ NAME{20),KST(20)4LNGT{20),AVRG(20),STND(20)
COMMON/BLK3/ JAC yJBC s JCCyJDCyJECIJFCJGL s JHC s JIC,IJC 9 IKC o JLC 5 JMC
COMMON/BLK&/ JNC yJOCy JPCyJQCyJRCyJSCyJTCyJUC ¢ JVC s JWC 3 JXCyIYC5JZC
COMMON/BLKS/ JOCsJ1CJ2CeJ3CsJ4CyJ5CJ6C,J7C,J8C,J9C
COMMON/BLK6/ JPLSCy JMINCy JPERC y JDIVC o JASTCy JEQLC, JBLKC  JCOMC o JSEMC
COMMON/BLKT7/ JPDS,KEND,JRyMPSZ yMDSZ yMASZ yNSEED,KWAN,KFLAG,LCLM
COMMON/BLKB/ LSEM,LWC,JLPRCyJRPRC

IF THE VARTABLE IS ALREADY IN MEMORY, ALL DATA PERTAINING TO IT IS ERASFD
KF=KFLAG

KFLAG=2
JPOS=JPOS-4
CALL FREEAR

JPOS=JP0OS+4

KFLAG=KF

KFLG=99

LLWC=LWC

AN EMPTY CELL IN NAME ARRAY IS LOCATED. IF NONE IS AVAILABLE, A MESSAGE
IS PRINTED AND SUBROUTINE BAD IS CALLED TO SKIP THE INSTRUCTION
DO 10 I=1,MASZ

IF( NAME(I) .EQ. O ) GO TO 15

CONTINUE

WRITE(64512) K(JPOS)

FORMAT( ' TOO MANY ARRAYS  ',Al )

CALL BAD

VARIABLE NAME AND THE BEGINNING LOCATION ARE STORED IN NAME AND KST
ARRAYS RESPECTIVELY

KARY= I

NAME {KARY )=K(JPOS)

KNTR=0

IF(LWC .EQ. MDSZ) GO TO 25

JR=LWC+1

60 TO 30

JR=1

IF{NX{JR) .EQ. JPFRC) GO TO 40

KATP=1
CALL RANENT

IF(NX{JR) .EQ. JPERC) GO TO 40

IF( KATP .GT. MDSZ ) GO TO 35

KATP=KATP+1 A

GO TO 32

WRITE(6,37) NAME{KARY)

FORMAT(® DATA ARRAY FILLED ', A1l)

LWC=LLWC

NAME{ KARY)=0
CALL BAD

KST{KARY) =JR

KATP=1

SUM=0.0

THE FIELD WIDTH OF AN ELEMENT IS DETERMINED

KK=2

IF(K(JPOS+2) .EQ. JPLSC .OR. K{(JPOS+2) .EQ. JMINC) KK=3
NUMST=JPOS+KK
JFIN=NUMST+10

DO 50 I=NUMST,JFIN
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IF(K{I) .EQ. JPERC .0OR. K{I) .EQ. JCOMC .OR. K(I) .EQ. JSEMC)
1GO 1O 55
50 CONTINUE
IF THE FIELD IS GREATER THAN 10 DIGITS, A MFSSAGE IS PRINTED, ARRAY IS
ERASED AND SUBROUTINE BAD IS CALLED TO SKIP THE INSTRUCTION
WRITE(6,52) {K{J)oeJ=NUMST,JFIN)
52 FORMAT(® DATA FIELD TOO WIDE *,10Al)
510 NAME{KARY)=0
KNTR=KNTR~1
KP=KST{KARY)
KST{KARY)=0
IF{ KNTR .LE. 1 )} GO TO 516
DO 515 I=1,KNTR
KN=NX{KP)
NX{KP)=JPERC
KP=KN
515 CONTINUE
NX{KP)=JPERC
516 LWC=LLHWC
CALL BAD
THE VALUE OF AN ELEMENT IS CALCULATED AND STORED IN DATA ARRAY
55 NUMEN=I]
NPOS=NUMEN-NUMST
IF{NPOS .EQ. 0) GO TO 105
DO 100 I=1,NPOS
J=NUMEN~- I
IF{K{J) -EQ. JOC) GO TO 60
IF{K{J) .EQ. JIC) GO TO 61
IF(K{J) EQ. J2C) GO TO 62
IFIK(J) .EQ. J3C) GO TO 63
IF(K{J) .EQ. J4C) GO TO 64
IF{K{J) .EQ. JS5C) GO TO 65
IF(K{J) .EQ. J6C) GO TO 66
IFIK{J) .EQ. JT7C) GO TO 67
IF{K{J) EQ. JBC) GO TO 68
IF(K{J) -EQ. JO9C) GO TO 69
WRITE(6+57) (K{J)s» J=NUMST,NUMEN)
57 FORMAT{ ®* BAD DATA ',20A1)

GO 10 510
60 D=0.0

GO 70O 70
61 D=1.0

GO 70 70
62 D=2.0

GO0 70 70
63 D=3.0

GO 70 70
64 D=4,0
' GO TC 70
65 D=5,0

G0 TO 70
66 D=6.0

GO T0 70
67 D=7.0

GO 70 70

68 D=8.0
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GO 7O 70
69 D=9.0
70 SUM=SUM+D%®10%%(1-1)
100 CONTINUE
105 IF(K(NUMEN) .EQ. JCOMC .OR. K(NUMEN) .EQ. JSEMC) GO TO 200
IF{K{NUMEN+1) .EQ. JCOMC .OR. K(NUMEN+1) .FQ. JSEMC)GO TO 200
DO 150 I=1,6
J=NUMEN+T
IF{K(J) .EQ. JCOMC .OR. K(J) .EQ. JSEMC) GO TO 190
IF{K{J) .EQ. JOC) GO TO 130
IF{K(J) -EQ. JIC) GO TO 131
IF(K(J) .EQ. J2C) GO TO 132
IF(K(J) .EQ. J3C) GO TO 133
IF{K{J) .EQ. J4C) GO TO 134
IFIK(J) .EQ. JS5C) GO TO 135
IF{K{J}) EQ. J6C) GO TO 136
IF(K{J) .EQ. J7C) GO TO 137
IF{K(J) .EQ. JBC) GO TO 138
IF{K(J) .EQ. JO9C) GO TO 139

KK=NUMEN+6

WRITE{6,57) (K(J), J=NUMST,KK)

G0 7O 510
130 D=0.0
» GO TO 140
131 ©D=1l.0

GO TO 140
132 D=2.0

GO TO 140

133 D=3.0

GO TO 140
134 D=4.0

GO TO 140
135 0D=5.0

GO TO 140

136 D=6,.0

GO TO 140
137 D=7.0

G0 TO 140 \
138 D=8.0

GO TO 140
139 D=9.0

140 SUM=SUM+D/{10.0%*])
150 CONTINUE
190 NUMEN=J

200 IF(K(JPOS+2) .EQ. JMINC)SUM=-SUM
DATA{JR)=5UM
KNTR=KNTR+1
IF( KFLG -EQ. 0O } NX{LWC)=JR
KFLG=0
LWC=JR ,

IF{K(NUMEN) .EQ. JASTC .OR. K{NUMEN+1) .EQ. JASTC) GO TO 600

IF{K{NUMEN) .EQ. JSEMC .OR. K{NUMEN+1) .EQ. JSEMC) GO TO 205
IF(K({NUMEN) .EQ. JPERC .AND. K{NUMEN+1l) .EQ. JCOMC) NUMEN=NUMEN+1
JPOS=NUMEN-1
JR=LWC+1

520 IF{ JR .GT., MDSZ ) JR=1
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IF{ NX{JR) .EQ. JPERC ) GO TO 45

JR=JR+1

KATP=KATP+1

IF{ KATP .LT. MDSZ ) GO TO 520

IF DATA ARRAY IS FILLED BEFORE ALL THE ELEMENTS ARE STORED, A MESSAGE
IS PRINTED, ARRAY IS ERASED AND SUBROUTINE BAD IS CALLED
WRITE(6437) NAME(KARY)

THE LENGTH OF THE ARRAY IS SET, JPOS IS UPDATED AND SUBROUTINE INTERP
IS CALLED TO WORK ON THE NEXT INSTRUCTION

GO 7O 510

NX{LWCI=JASTC

LNGT{KARY)= KNTR

A SEMICOLON INDICATES THE END OF AN ARRAY

IF{ K{NUMEN) .EQ. JSEMC ) GO TO 525

JPOS=NUMEN®1

CALL INTERP

JPOS=NUMEN

CALL INTERP

JPOS=NUMEN

CALL BAD

END
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SUBROUTINE READ

Data input to a STIL program is normally made in a format free form.
However, in order to enable some users who may have their data already
punched in a formatted form, to use the STIL language without repunching
their data a limited kind of formatted input is provided. Subroutine
READ handles simple formats, and reads and stores the data in the DATA
array.

Since the STIL package treats all the variables as single precision
floating point variables, double precision and integer formats cannot
be used. Only one to four variables can be read by one read statement.
If one variable is being read a format statement can specify any number
of fields on a card. If two, three or four variables are being read,
each card can contain only one set of values. If needed, certain columns
on the card can be skipped by using the "X" specification.

Before processing, the interpreter checks the validity of the READ
and FORMAT instructions. If their syntax are correct the number of
variables and the number of values to be read are determined. If the
variable names are already in memory it erases all the information about
these arrays from the lists. Then it checks the DATA and the NAME arrays
to see if there are enough empty ceils for the values to be stored. If
this check is positive, it allocates the required number of cells and
completesthe housekeeping Jjobs to set up the arrays. Different read
statements are provided depending upon the number of variables being
read. However the format statement furnished by the user is ubtilized as
it is with all the read statements. An image of the card read is printed
and the values are stored in the previously reserved cells. After reading
thevrequired number of values control is returned to the calling routine

which is subroutine INFUT.
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SUBROUTINE RFAD
COMMDN/BLKL/ L(80),K(4000),DATA{2000)NX(2000)
COMMON/BLK2/ NAME{20),KST{20),LNGT{20),AVRG(20),STND(20)}

COMMON/BLK3/ JAC ,JBCsJCCyJIDCHJECHJFC4JIGC o JHC yJICyJJCJKCyJLC, IMC
COMMON/BLK4/ JUNC,JOC4JPCoJQCsIRCyJISCHJITCyJUC»JVC,JWC»IXCoJYC,JZC

COMMON/BLKS/ JOC,J1C,J2C5J3CyJ4CyI5C,J6C,J7C3JIBC,J9C

COMMON/BLK6/ JPLSC, JMINCyJPERC,JDIVC,JASTC, JEQLC, JBLKC ,JCOMC o JSEMC
COMMON/BLK7/ JPOS,KENDyJRyMPSZ MDSZ yMASZ yNSEEDKWAN,KFLAG,LCLM

COMMON/BLKB/ LSEM,LWC,JLPRC,JRPRC
DIMENSION LR{1A0),TEMP{B0) ,KMIR{TO) KMTW{T70)
INITIALIZE AND SUPPRESS BLANKS

DO 10 I=1,160

LR{TI)}=JBLKC

J=1

DO 15 I=1,80

IFC L{I) .EQ. JBLKC ) GO 7O 15
LR{JI=LL(I)

J=J+1

CONTINUE

IF THF INSTRUCTION IS NOT COMPLETE READ THE NEXT CARD
N=0

DO 20 I=1,J

IF( LR(T) .EQ. JSEMC ) GO TO 19

GO TO 20

N=N+1

IF { N «EQ. 1 )} Jl=1I

CONTINUE

IF{ N .GTs 2 .OR. N .LT. 1 } GO 7O 70
IF( N .FQ. 1 } GO TO 50

JN=J-1

IDENTIFY THE READ STATEMENT

IF{ LR{J1+1) .EQ. JRC AND. LR({J1+2}) .EQ. JEC ) GO TO 30
GO 70O 70

DO 35 I=J1+JN

IF{ LR{T) .EQ. JRPRC } GO TO 40

CONTINUE

GO 10 70

COUNT THE NUMBER OF VARIABLES TO BE READ
J2=1

N=0

DO 45 I=J42,JN

IFU LRLI) EQ. JCOMC )} N=N+1

CONTINUE

IF{C N .GT. 3 ) GO 70O 70

NVRBL=N+1

JJ=—1

IF THE VARIABLE NAMES ARE ALREADY IN MEMORY, ERASE THE RELATED INFORMATION

DO 51 I=1,NVRBL

JI=3J+2

DO 46 I1=1,MASZ

IF0 LR(J2+JJ) .EQ. NAME(II)IGO TO 47
CONTINUE

GO TO 51

IX=KST(II)

KST(II)=0

NAME(TI)=O
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LLL=LNGT(II)-1
LNGT(IT)=0
AVRG(II)=JPERC
STND{II)=JPERC
IFI.LLL LT 1 ) GO TO 49
DO 48 M=1l,LLL
IXN=NX{IX)
NXTIX)=JPERC
IX=IXN
48 CONTINUE
49 NXUIX)=JPERC
51 CONTINUE
GO 10 75
READ THE NEXT CARD, SUPPRESS BLANKS AND CHECK THE VALIDITY OF INSTRUCTION
50 READ (5,52) L
WRITE {6,54) L
52 FORMAT(80ALl)
54 FORMAT(1X, 80A1)
D0 65 1I=14+80
IFL L) .EQ. JBLKC ) GO TO 65
LREJ)=L(T) :
J=J+1
65 CONTINUE
JN=J-1
IFT LR{JIN) .EQ. JSEMC )} GO 7O 25
TO WRITE (6,72}
72 FORMAT( ® ILLEGAL TINSTRUCTION * /)
GO TO 130
CALCULATE THE NUMBER OF ELEMENTS TO BE READ
75 NUM=0 :
JB=J1+6
JE=J2-1
IF{ JE .GE. JB ) GO TO 80
GO 10 70
80 N=JE-JB+1
IFE N .GTe & ) GD TO 70
J=JE
B0 85 1I=1,4N
M=LR({J}
CALL DECODE(M,M1)
IF( M1 .GT. 9 } GO 7O 70
NUM=NUM+M1*]10**( I-1)
J=J-1
85 CONTINUE
90 N=NVRBL*NUM
CHECK TO SEE IF THERE ARE ENOUGH EMPTY CELLS IN NAME AND DATA ARRAYS
FOR THE VARIABLES 7O BE READ IN
NSUM=0
DO 105 I=1,MASZ
105 NSUM=NSUM+LNGT(1)
IF{ (NSUM#N) .GE. MDSZ ) GO TO 120
N=0
DO 110 I=1,MASZ
IF{ NAME{I) .EQ. O ) N=N+l
110 CONTINUE
IF{ N .GE. NVRBL )} GO TO 140




120
122
130
140

155

160

165

170

175

180

185

190

195
196
200

205

210

WRITE (6,122)

FORMAT( * TOO MANY ARRAYS OR DATA SIZE EXCEEDED

STop

J=1

DO 170 I=1,NVRBL

IF( NAME{J) .NE. O )} GO TO 160

IFL T .EQ. 1 ) KARYX=J
IF{ 1 <EQ. 2 ) KARYY=J
IF{ I -EQ. 3 )} KARYZI=J
GO TO 165

J=J+1

IF( J -.GT. MASZ } GO 70O 120

G0 TO 155

J=J+1

IF{ J GT. MASZ ) GO TO 120
CONTINUE

LOCATE EMPTY CELLS IN DATA ARRAY
DD 200 I=1sNVRBL

IX=LWC+1

IF{ NX{IX)} .EQ. JPERC ) GO TO 180
IX=IX+1

GO 70 175

IF{ I -EQs 1 ) KST{KARYX)=IX

IFL I .EQ. 2 ) KST{KARYY)=IX

IF( I EQ. 3 ) KST{KARYZ)=1X

IFL T EQ. 4 ) KST{KARYW)=IX
LWC=IX

IX=1X+1

IF{ NUM .LT. 2 ) GO TO 196
DO 195 J=2,NUM

IF{ NX{IX) .EQ. JPERC ) GO TO 190

IX=IX+1

GO0 TO 185
NX{LWCI=1IX
LWC=1IX
IX=1X+1
CONTINUE
NX{LWC)=JASTC
CONTINUE

FORM THE WRITE FORMAT FROM THE READ FORMAT STATEMENT

DO 205 I=1,70
KMTR(I)=JBLKC
KMTW{I)=JBLKC
N=J1-1
KMTR(1)=JLPRC
KMTHW({1)=JLPRC
KMTH(2)=J1C
KMTW{3)=JXC
KMTH{4)=JCOMC
J=2

DO 210 I=114N
KMIR(JI=LR(I)
KMTW{Jd+3)=LR(1)
J=J+1

)

17

STORE THE VARIABLE NAMES AND LENGTHS IN NAME AND LENGTH ARRAYS
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IF{ NVRBL .EQ. 1 ) GO TO 250
IF{ NVRBL .EQ. 2 ) GO TO 220
IF{ NVRBL .EQ. 3 ) GO TO 215
NAME {KARYW)=LR(J2+T7)
LNGT{KARYW) =NUM
IW=KST(KARYH)
215 NAME(KARYZ)I=LR({J2+5)
LNGT{KARYZ) =NUM
1Z2=KST{KARYZ)
220 NAME{KARYY)=LR{J2+3)
LNGT {KARYY } =NUM
IY=KSTI{KARYY)
NAME (KARYX)=LR(J2+1)
LNGT{KARYX) =NUM
IX=KST{KARYX) :
READ AND STORE THE VALUES FDR TWO, THREE OR FOUR VARIABLE READ COMMANDS
DO 245 I=1,NUM
IF{ NVRBL .EQ. 2 ) GO TO 240
IF{ NVRBL .EQ. 3 ) GO TO 235
READ (5,KMTR) X,YyZs¥
WRITE (6 ,KMTHW) XsYyeZoW
DATA(IW) =W
TW=NX{IW}
225 DATA(1Z)=7
[Z=NX(1I2Z}
230 DATA(IY)=Y
IY=NXI{1IY)
DATA{IX)=X
IX=NX{IX)
GO TO 245
235 READ (5,KMTR) X,Y,Z
WRITE {(6,KMTH) X,Y,Z
GO TO 225
240 READ (5,KMTR) X,Y
WRITE (6,KMTHW) X,Y
GO 7O 230
245 CONTINUE
GO 7O 300
CALCULATE THE NUMBER OF ELEMENTS AND THE NUMBER OF CARDS TO BE READ IN
FOR ONE VARIABLE READ COMMANDS
250 JB=11
JE=J1-2
N=0
DO 270 I=JB,JE
M=LR(I)
IF( M .EQ. JFC .OR. M .EQ. JEC .OR. M EQ. JIC ) GO TO 255
GO TO 270
255 J=1
260 M=LR{I-J)
CALL DECODE{M,M1}
IF{ M1 .GT. 9 .AND. J .EQ. 1 ) GO TO 265
IF{ M1 .GT. 9 ) GO TO 270
N=N+M1%10#%%{J-1)
J=J+1
IF{ J .GT. 2 ) GO TO 270
GO TO 260




c

265
270

280

285

290
295

300

N=N+1

CONTINUE

IF{ N .GT. 80 ) GO TO 70
M=NUM/N

IF( M*N .LT. NUM } GO TO 280
NCRDS=M

GO 70 285

NCRDS=M+1

READ AND STORE THE VALUES
NAME{KARYX)=LR(J2+1)
LNGT{KARYX)=NUM

I X=KST{KARYX}

DO 295 1=1,NCRDS

READ (S .KMTR) {(TEMP({J)esJd=1,N)
WRITE{(6,KMTH) (TEMP(J)eJd=1,N)
DO 290 J=14N

DATA{IX)=TEMP({J)

IX=NX{IX)

IF({ IX .EQ. JASTC )} GO TO 295
CONTINUE

CONTINUE

RETURN TO SUBROUTINE INPUT
RETURN

END

19
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SUBROUTINE INTERP

Subroutine INTERP identifies the instructions, calls the appropriate
routines and controls the general flow of execution.

If all the instructions in one segment of the program have been
executed, subroutine INPUT is called to read another portion of the pro-
gram. If the whole program is processed execubtlon is terminated, other-
wise the next instruction in the program is decoded. If the instruction
cannot be decoded, it is assumed to be a comment and subroutine BAD is
called to locate the next instruction in the program. This feature also
enables the program to skip over an illegal instruction and execute all
the remaining instructions in the program which are not affected by this
instruction.

The order of checking is important since all the characters in an
instruction are not checked for efficiency purposes. Theoretically it
is possible that a comment statement will match one of the tests and a
command subroutine will be called. This usually results in the printing
of some error message. This message may surprise the user, but it does
not harm the program in any way and has not caused any problems with the
package in actual use since the probability of this happening is very
low. It may prove necessary to add some convention for comments at a

later date, and this can easily be done.
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SUBROUTINE INTERP
COMMON/BLK1/ L(BO),K{4000),DATA(2000),NX(2000)
COMMON/BLK2/ NAME(20),KST(20) 4LNGT(20),AVRG(20),STND(20)}
COMMON/BLK3/ JAC 3 JBC s JCCyIDCyJECJFC4JGC s JHC 3 JIC s JIC s IKC s JLE 5 IMC
COMMON/BLK4/ JNCJOCyJPCyJQCsJRCISCyITCyIUC s JVCs JWC»IXCy JYCy JZC
COMMON/BLKS/ JOC 3J1C¢J2C1J3C9J4C,J5C5J6C5JT7C,I8C,I9C
COMMON/BLK6/ JPLSC, JMINC, JPERC,JDIVC,JASTC,JFQLCy JBLKC,JCOMC o JSEMC
COMMON/BLKT/ JPOS,KENDsJRyMPSZ ,MDSZ sMASZ yNSEEDyKWAN, KFLAG,LCLM
COMMON/BLKS8/ LSEM,LWC,JLPRC,JRPRC
> IF THE POINTER IS GONE BEYOND THE END OF THE PROGRAM STOP THE EXECUTION
IF( JPOS .GT. KEND ) GO TO 20
IF{ K(2) .EQ. JASTC ) GO TO 20
> IF THE PROGRAM IS SEGMENTED AND THE CURRENT SEGMENT IS ALREADY EXECUTED CALL
> SUB. INPUT TO READ THE NEXT PORTION OF THE PROGRAM
IF(JPOS.GE.LSEM.AND. [KFLAG.EQ.1.0R.KFLAG.EQ.22))CALL INPUT
CALL SUB. BAD TO LOCATE THE NEXT SEMICOLON IF THE POINTER IS NOT AT AN
INSTRUCTION
IF( K{JPOS) .NE. JSEMC ) CALL BAD
SHIFT THE POINTER TO THE BEGINNING OF AN INSTRUCTION
JPOS=JPOS+1
MO=K{JPOS)
M1=K{JPOS+1)
M2=K(JPOS+2)
M3=K(JPOS+3)
M4=K{JPOS+4)
M5=K{JPOS+5)
M6=K( JPOS+6)
A M7=K{JPOS+T)
© DECODE THE INSTRUCTION AND CALL THE APPROPRIATE SUBROUTINE
> THE ORDER OF CHECKING IS IMPORTANT
IF( M1 .EQ. JEQLC ) CALL INDATA
IF{ MO .EQ. JWC .AND. M1 .EQ. JRC ) CALL OUTPUT
IF{MO.EQ.JFC .AND. M1.EQ.JRC .AND. M2.EQ.JEC .AND. M4.EQ.JAC
1.AND. M5.EQ.JLC .AND. M6.EQ.JLC )} CALL FREALL
1F(MO.EQ.JFC.AND.M1.EQ.JRC. AND.M2.EQ.JEC.AND.M3.EQ.JFCICALL FREEAR
IF( MO .EQ. JDC .AND. M1 .EQ. JUC )} CALL DUMP
IF{ MO .EQ. JSC .AND. M& .EQ. JSC ) CALL RANENT
IF( MO .EQ. JPC .AND. M1 .EQ. JLC ) CALL PLOT
IF{ MO .EQ. JSC .AND. M& .EQ. JEQLC ) GO TO 10
IF( M& .EQ. JMC .AND. M5 .EQ. JEC ) CALL AVG

L3R AR W
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IF{ M4 .EQ. JVC .AND. M5 .EQ. JAC .) CALL VAR
IF( M4 .EQ. JSC -AND. M5 .EQ. JTC )} CALL VAR
IF{ M4 .EQ. JRC .AND. M5 .EQ. JAC )} CALL RANGE
IF{ M4 .EQ. JRC .AND. M5 .EQ. JEC ) CALL REGR
IF{ M4 .EQ. JCC .AND. M5 .EQ. JOC } CALL COR
IFl M4 EQ. JAC .AND. MS .EQ. JUC ) CALL AUTO
IFl M4 .EQ. JDC .AND. M5 .EQ. JIC )} CALL FREQ
IF({ M4 .EQ. JHC .AND. M5 .EQ. JIC ) CALL HIST
IF{ M& .EQ. JSC -AND. M5 .EQ. JKC } CALL SKEW

IF{ M4 .EQ. JKC -AND. M5 ,EQ. JUC ) CALL SKEW
10 IF(MS5.EQ. JRC AND. M6.EQ.JEC } CALL CALREG
IF{M6.EQ.JPLSC .OR. M6.EQ.JMINC .OR. M6.FQ.JDIVC -OR. M6.EQ.JPERC)
ICALL SETARY
IF{ M5 .EQ. JEC .AND. M6 .EQ. JXC )} CALL TRANSF
IF{ M5 EQes JLC .AND. M7 EQ. JLPRC ) CALL TRANSF
IF{ M5 .EQ. JSC .AND. M6 -EQ. JQC ) CALL TRANSF
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IF{ M5 .EQe. JIC -AND. M6 .EQ. JNC )} CALL TRANSF
CALL DECODE{ M5, MM)
IF{ MM .LE. 9 ) CALL DIST
IF{ M6 .EQ. JEC ) CALL TRANSF
IF THE INSTRUCTION CAN NOT BE IDENTIFIED CALL SUB.
INSTRUCTION
CALL BAD
20 STOP 222
END

BAD TO SKIP THE

22
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SUBROUTINE OUTPUT

Subroutine OUTPUT displays the values of the elements of an array
upon encountering a WRITE instruction. Five values are printed on each
line according to a 5G12.4 format following a heading. The list does
not exceed the width of an 83" x 11" standard paper. If the variable
cannot be found in the name list a message "ARRAY NOT IN MEMORY" is
printed along with the variable name and subroutine BAD is called to
locate the next instruction in the program. If the array is successfully
displayed, subroutine INTERP is called to decode the following STIL

instruction.
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SUBROUTINE OUTPUT

COMMON/BLK1/ L({80},K{4000),0ATA(2000),NX{(2000)

COMMON/BLK2/ NAME(20),KST(20),LNGT{20),AVRG(20),STND{20)
COMMON/BLK3/ JAC sJBCyJCCyJDCHyJECJFC,JGC,JHC,JTCy JJC,JIKCyJLCHIMC
COMMON/BLK4/ JUNC,JOCsJPCyJQCyJRCyJISCsJITCoJUC,JVC s JWC s IXCyIYC,JZC
COMMON/BLKS/ JOCsJ1CyJ2C9J3C,eJ4C,J5C4J6C,JTC,d8C,J9C
COMMON/BLK6/ JPLSCy» JMINC,JPERC,JDIVC,JASTC,JEQLC,JBLKC,JCOMC,JSEMC
COMMON/BLKT7/ JPDSsKENDyJRyMPSZyMDSZyMASZ yNSEFDyKWANsKFLAG,LCLM
COMMDN/BLKSB/ LSEM; LWC,JLPRC s JRPRC

DIMENSION TDATA(10)

VARTABLE IS LOCATED IN NAME ARRAY. IF IT IS NOT IN MEMORY A MESSAGE
IS PRINTED AND SUBROUTINE BAD IS CALLED TO SKIP THIS INSTRUCTION
DO 20 I=1,MASZ

IF{K{JPOS+5) .EQ. NAME(I)) GD TO 25

CONTINUE

WRITE(6,22) K{JPOS+5)

FORMAT( ' ARRAY NOT IN MEMORY ',Al}

CALL BAD

PRINT ARRAY NAME AND SET INDEX

AN ASTERISK IN NX ARRAY INDICATES THE END OF THE ARRAY
WRITE(6,27) K{JPOS+5)

FORMAT(® ARRAY *,Al}

IX=KST(I)

TRANSFER DATA TO TEMPORARY ARRAY (TDATA) TO BE PRINTED

DO 40 J=1,10

TDATA(J)=DATA(IX)

IFINX{IX) .EQ. JASTC) GO TO S0

IX=NX{IX)

CONTINUE

WRITE{6,42) {TDATA(J},J=1,10)

FORMAT(5G12.4)

GO TO 30

PRINT THE LAST LINE, RESET JPOS FOR NEXT INSTRUCTION AND CALL INTERP
WRITE(6,42) (TDATA(I),I=1,J)

WRITE(6452)

FORMATI(//)

JPOS=JP0S +6

CALL INTERP

END
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SUBROUTINE FREALL

Subroutine FREALL is executed upon a FREE ALL instruction and it
destroys all the arrays currently present in the memory. If two types
of problems are being solved in one loading and the data for each one
is independent from the other, it provides a shortcut to clear the
memory for the second problem. Actually a series of 'FREE X' instructions
for all the variables in memory can produce the same result.

When all the variables are destroyed the poimter (JPOS) is updated
and subroutine INTERP is called to decode the next instruction in the

STIL program.
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SUBROUT INE FREALL

COMMON/BLK2/ NAME{20),KST{20}LNGT(20),AVRG(20),STND(20)

COMMON/BLKT7/ JPOSyKENDsJRyMPSZyMDSZ yMASZyNSEEDsKWANKFLAG,LCLM
C SUBROUTINE FREALL DESTROYS ALL THE ARRAYS THAT ARE CURRENTLY IN MEMORY
C AND MAKES THE CELLS AVAILABLE FOR FURTHER USE

DO 10 1I=1,MASZ

IF{ NAME(I) .EQ. O0) GO TD 10

CALL DESTRY(I)

10 CONTINUE

JPOS=JPOS+7

CALL INTERP

END
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SUBROUTINE FREEAR

Subroutine FREEAR destroys the elements of an array and makes the
cells available for futuré use. All the related information about the
array is also erased.

If the variable cannot be located in memory a message ‘ARRAY NOT IN
MEMORY' is printed along with the variable name. If the routine is
called by a FREE (variable name) instruction subroutine INTERP is called
after the execution. Otherwise, control is returned to the calling rou-

tine.
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SUBROUTINE FREEAR

COMMON/BLK1/ L{80),K{4000),DATA{2000),NX{2000)

COMMON/BLK2/ NAME(20) ¢KST{(20)LNGT(20),AVRG(20),STND(20)
COMMON/BLK3/ JAC4JBCsJICCoJDCoJECsJFCoJGCyJHC 9 JICJJCosJKC o JLL 3 JMC
COMMON/BLK4&/ JUNC yJOCJPCyJQCsJRCoJSCyJTC 4 JUCJVC e IJWC s JIXCoJYC,JZC
COMMON/BLKS/ JOCJ1CsJ2CeJ3CeJ4C,J5CJ6C,J7C,JIBC,J9C
COMMON/BLK6/ JPLSCy JMINCyJPERC,JIDIVC,JASTCyJEQLC,JBLKCyJCOMC,JSEMC
COMMON/BLKT7/ JPOS,KENDyJRyMPSZ ,MDSZ ¢yMASZ NSEED,KWAN,KFLAG,LCLM
COMMON/BLKS8/ LSEMyLWCyJLPRC,JRPRC

LOCATE THE VARIABLE IN NAME ARRAY

DO 10 I=1,MASZ

IF{ K(JPOS+4) .FQ. NAME(I)) GO TO 15

CONTINUE

IFl KFLAG .FQ. 2 ) RETURN

WRITE (6,12) K(JPDS+4)

FORMAT( ¢ ARRAY NOT IN MFMORY ', Al}

CALL BAD

ERASE ALL THE INFORMATION ABDUT THE ARRAY

IX=KST{I)

KST{1)=0

NAME{ 1)=0

LL=LNGT(I)-1

LNGT(1)=0

AVRG(I)=JPERC

STND( I)=JPERC

IFL LL .LT. 1 ) GO TO 21

DO 20 I=1,LL

IXT=NX{IX)

NX({IX)=JPERC

IX=IXT

CONTINUE

NX{IX)=JPERC

THE SUBROUTINE IS CALLED BY A ROUTINF OTHER THAN INTERP RETURN TO IT
OTHERWISE SET JPOS TO THE NEXT INSTRUCTION AND CALL SUBROUTINE INTERP
IF( KFLAG .EQ. 2 ) RETURN

JPOS=JP0OS+5

CALL INTERP

END
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SUBROUTINE DUMP

Subroutine DUMP is provided as a debugging aid to users who might
want to add other routines to the existing STIL package, and it has been
utilized during the development of the package. Instructions 'DUMP K'
and 'DUMP DATA' calls this routine, but these instructions are not men-
tioned to normal STIL users since they will have no use for them.

'DUMP K' instruction displays the K array where the program is
stored under alphanumeric format. 'DUMP DATA' displays the names, lengths,
beginning locations, averages and the standard deviations of all arrays,
along with the contents of DATA array where all the values are stored.
If the average or the standard deviation of an array has not been calcu-
lated at the time of the display, a floating point representation of
alphanumeric '.' (period) appears on the printout.

After the execution the pointer (JPOS) is updated and subroutine

INTERP is called to decode the next instruction.
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SUBROUTINE DUMP

COMMON/BLKL/ L(80),K(4000},DATA{2000)¢NX(2000)

COMMON/BLK2/ NAME(20),KST(20),LNGT(20),AVRG{20),STND(20}

COMMON/BLK3/ JAC 9JBCJCC 9 JIDCJECIJIFCoJGCsJHC,JICyJICoIKCy JLL s IMC

COMMON/BLK4/ JNC3JOC,JPC+JQCyJRCyISCoJTCyJUCJVC s JWC o IXCoJYCsJZC

COMMON/BLKS/ JOC,J1C,J2CsJ3CoJ4CsJ5C3J6CJTC»IBC,I9C

COMMON/BLK&/ JPLSCe JMINCy JPERC, JDIVCyJASTC, JEQLC, JBLKC» JCOMC ¢ JSEMC

COMMON/BLKT/ JPOS,KENDyJJRyMPSZ ¢MDSZyMASZ yNSEED KWAN,KFLAG,LCLM

COMMON/BLK8/ LSEM,LWC,JLPRC,JRPRC

DIMENSION KNT{15),KCON(15),DT{5)

IDENTIFY THE TYPE OF REQUEST

IF( K(JPOS+4) .EQ. JDC ) GO TO 40

PRINT HEADING

WRITE(6,7)

FORMAT( 40X, ' USERS PROGRAM { K ARRAY )} * /)

J=1

FORM THE PRINTING LINES FOR PRINTING K ARRAY

DO 20 I=1,MPSZ

IF({ K{I) .EQ. JBLKC ) GO TO 20

KNT(J)=1

KCON{J)=K(TI)

J=J+1

IF( J oLE. 15 )} GO TO 20

WRITE(6,12) (KNT(M),KCON(M),M=1,15 )

FORMAT( 1Xpl4( T491XsA1e2X Js14s1XeALl )

J=1

CONTINUE

M=J-1

IF( M .LE. 0 ) GO TO 25

WRITE(6512) { KNT{I),KCON{I)sI=1,M )}

ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION

JPOS=JP0S+5

CALL INTERP

PRINT HEADING

WRITE(6,542)

FORMAT(/2X s SHINDEX » 1 X 4HNAME, 2X; 6HLENGTH;2X,8HLOCATION,5X%,
17HAVERAGE s 6Xy18HSTANDARD DEVIATION ,/ ) :

PRINT THE VALUES OF NAME,LNGT,KST,AVRG AND STND ARRAYS

DO 50 I=1,MASZ

IF{ NAME{I) .EQ. O ) GO TO S0

WRITE(6947) I,NAME{T),LNGTII),KST{I),AVRGI{I)},STND(T)

FORMAT( 1IXsI495XsALl4Xe14¢5X,1494X3G612:445Xy G12.4 )

CONTINUE

PRINT THE HEADING

WRITE(6,52)

FORMAT(// 1Xs4HINDXy2Xs2HNX 36X 3 4HDATA6X s GHINDX y 2X 3 2HNX ; 6X 9 4HDATA,
16X s 4HINDX 32X 9 2HNX 3 6X s 4HDATA  6X g 4HINDX 32X 5 2HNX 6X 5 &4HDATA ,5X
24HINDX 32X 9 2HNX 3 TX9 4HDATA /7 )

J=1

FORM THE PRINTING LINES FOR PRINTING DATA ARRAY

DO 70 I=1,MDSZ

IF{ NX(I) .EQ. JPERC ) GO TO 70

KNT(J)=1

KCON(J)=NX{I)

DT(J)=DATA(I)

J=J+1
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IF( J .LE. S ) GO TO 70

WRITE(6557) { KNTIN)KCON(N)DT(N),N=1,5 )

FORMAT( 1Xs4( T4elXoT4slXeGl2.442X V3laslXy1431XsG12.4 )
J=1

CONTINUE

N=J-1

TF{ N JLE. 0 ) GO TO 75

WRITE(6957) ( KNT{T)sKCON(I} DT(I)yI=1,N )

ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION
JPOS=JP0OS+8

CALL INTERP

END




32

SUBROUTINE RANENT

Subroutine RANENT accomplishes two types of tasks. If a "SET
NSEED" instruction is being executed, RANENT evaluates the constant
written under alphanumeric code, stores its value into NSEED and calls
subroutine INTERP to decode the next instruction in the program. Only
integer constants are allowed and the number of decimal digits cannot
exceed 10. If there is an illegal character within the field or if one
of the above restrictions are violated an error message is printed and

subroutine BAD is called to locate the next instruction in the program.
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SUBROUTINE RANENT
COMMON/BLKL/ L(B0O),K{4D00),DATA(2000},NX{2000)
COMMON/BLKZ2/ NAME(201,KST{20),LNGT({20),AVRG{20),STND(20)
COMMON/BLK3/ JAC»JBCsJCCyJDCHyJECyJFCIGC s JHC oJIC,yJIC o IJKC 5 JLC o IMC
COMMON/BLK4/ JUNCoJOC,JPCHyJQCsIRCyISC,ITCoJUCHJVCsJWCHJIXCoJIYC,JIC
COMMON/BLKS/ JOC,;J1C+J2C2d3C,J34C+Jd5C4J6C,JTC,48C,J9C
COMMON/BLK6/ JPLSC, JMINC,JPERC,JDIVC,JASTC,JEQLC,JBLKC, JCOMC s JSEMC
COMMON/BLKT/ JPOS,KENDoJRyMPSZyMDSZ,MASZ sNSEFD,KWAN, KFLAG,LCLM
COMMON/BLK8/ LSEMyLWC,JLPRC,JRPRC
IF A SSET NSEED®* INSTRUCTION IS BEING EXECUTED GO TO STATEMENT 15
IF( K{JPOS+4) .EQ. JSC AND. K{JPOS+S} -EQ. JEC )} GO TO 15
OBTAIN AND RETURN A RANDOM NUMBER BFTWEEN 1 AND MDSZ
JR=RAN(NSEED}*MDSZ
RETURN
CALCULATE THE VALUE TO BE STORED INTO NSEED
15 KB=JP0S+3
N=0
N0 20 1=1,10
IF( K{(KB+I) .EQ. JSEMC ) GO TO 30
20 N=N+1
IF THERE IS ANY ITLLFGAL CHARACTER WITHIN THE FIELD CALL SUBROUTINF BAD
AND SKIP THE INSTRUCTION
25 WRITE(64+27) K(JPOS)
27 FORMAT(1X, * ILLEGAL INSTRUCTION *®,Al /)
CALL BAD
30 IF( N .EQe. O ) GO TO 25
STORE THE NUMBER INTO NSEED AND CALL SUB. INTERP TO DECODE THE NEXT
INSTRUCTION IN THE PROGRAM
NSEED=INTEG(KByN)
JPOS=KB+N+1
CALL INTERP
END
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SUBROUTINE PLOT

This subroutine is utilized to plot one or more variables against a
base variable. The maximum number of variables which can be plotted is
five, and the first variable is always taken as the base variable.

The execution of the routine starts by searching the variable names
in the NAME array. If the variable names cannot be located in memory,
or if the lengths of the variables do not agree with one another, or if
more than five variables are being plotted an appropriate error message
is printed and subroutine BAD is called to skip this instruction. Other-
wise the base and the cross variables are scaled such that the graph can
fit on 8" x 11" standard paper.

The names of the dependent variabies are uséd as the symbols for
plotting. If at least two curves go through the same plot point an
asterisks is printed instead of either symbol. After a successful exe-
cution of the routine, subroutine BAD is again utilized to locate the

beginning of the next instruction in the program.
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SUBRDUTINE PL

INTEGER OUT
COMMON/BLKL/
COMMON/BLK2/
COMMON/BLK3/
COMMON/BLK4/
COMMON/BLKS/
COMMON/BLKS/
COMMON/BLKT/
COMMON/BLKS8/
DIMENSIIN A(1l
FIRMAT{1HL °®
FIRMAT{1H ,51
FIRMATI(LH )
FIRMATI{LH ,15

FIRMAT(LHO,14X,1158.2/7)

FIIMAT{LH .63
CEX=¢4

NPVAR=1

KJd=1

DJ 20 I=1,MAS
IF(<(JIPIS+KEX
CONTINJE

35
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L(B0),K{4000),DATA{2000),NX{(2000)
NAME(20) sKST{20),LNGT(20),AVRG(20),STND(20)
JACy JBCo JCC o JDCyJELsJFCeIGL s JHC s JICyJJIC s JKT o JLC, IMC
JNC o JOCsJPLoJQC e JRCISCoyJTU s JUC e JVC e JWC o IXCeJYCoJ2ZC
JOCeJ1C,J20,J30,J4C 050,462,470 ,J8C,49C
JPLSC,JMINC, JPERC¢JDIVC, JASTC,JEQLC»JBLKC s JCOMC, JSEMC
JPOSsKENDs JRyMPSZ g MDSZ ¢ MASZ g NSEEDs KWANGKFLAG,LCLM
LSEM, LWL, JLPRC JRPRC
000} s JPCAR(S)} s XPR{L11),0UT(101)

GRAPH OF ®,Al.% VS ",64{Al,1X))
1o4¢5Xs101A1)

X". @ © ® s o ®

XeAL//7/7)

Z
)} <EQJ. NAME({I})) 33 TI 25

WRITE(5522) <{JPIS#+KEX)

FIRMATL * ARR
CALL BAD

IF{NPVAR .NE.
IF{(NPVAR .EQs
[X=4ST{I)

D3 40 J=KJ,10
A(J)=DATA{IX)

AY NIJT IN MEMIRY ' ,Al)

1) JPZARINPVAR-1)=NAME(T)
1) JBCAR=NAME(])

30

IFINX{IX) -EQ. JASTC) GJ TO 50

IX=NX(IX)
CONTINUE
IF(NPVAR LEQ.

LIN=LNGTI(I)

IF(N .EQ. LNGT(I)) GD TO 54
WRITE(6,52) NAME(I)
FORMAT( * ARRAY NOT OF SAME LENGTH AS BASE VARIABLE ?,Al)

CALL BAD
KEX=KEX+1

IF(K(JPOS+KEX) -EQ. JSEMC .OR. K(JPOS+KEX ) .EQe. JASTC)30 TO 100

KEX=KEX+1
NPVAR=NPVAR+1
KJ=KJ+N
IF(NPYAR oLE.
WRITE(6,56)

5) GO 10 5

FORMAT( * ATTEMPTING TO PLOT TOO MANY VARIABLES®)

CALL BAD
IF{NPVAR .GT.
WHRITE(6,105)

1) GO 70 110

FORMAT{ ° PLOTTING ONLY ONE VARIABLE®)

CALL BAD
DD 115 I=1:N
D3 114 J=I,N

PLIT

49




[N eNe

OO0

OO,

111

112
114
115

120

IF(A(TINI-A(S))I114,114,111
IL=I-N
LL=J-N
DO 112IK=1,NPVAR
IL=IL+N
LL=LL+N
F=a(1IL)
A(IL)=A(LL)
A{LL)=F
CONTINUJUE
CONTINUE
MY=NPVAR~1
WRITE{6,1) JBCAR, (JPCAR(IZ},IZ=1,MY]

FIND SCALE FOR BASE VARIABLE

XSCAL=(A(N)—-A{1))/80.0

FIND SCALE FOR CROSS-VARIABLES

126
128

130
140

ML=N+1

YMIN=A(M1)

YMAX=YMIN

M2=NPVAR*N

DO 140 J=Ml,M2

IF(A(J)-YMIN) 128,126,126
IF{A(J)-YMAX]} 140,140,130

YMIN=A(J)

GO TO 140

YMAX=A{J)

CONTINUE

YSCAL={YMAX-YMIN}/39.0

FIND BASE VARIABLE PRINT POSITION

145

146
147

148

149

150
151
152
155

YB=YMAX

IL=1

F=IL-1

YPR=YB-F*YSCAL

DD 147 17Z=1,81
oUT{IZ)=JBLKC

DO 155 IZ=1,MY

LL=1Z%*N+1

LN=LL#N~-1

DO 152 IN=LL,LN
IF(A(IN)-YPR}152,148,148
KK=IN-LL+1

JP={A{KK)}-A{1))/XSCAL+1.0
IF(OUT(JP)-JBLKLC)} 149,150,149
OUT({JP)=JASTC

GO T0 151
OUT(JP)=JPCAR(IZ)
A(IN)=YMIN-10.0

CONTINUE

CONTINUE

WRITE(652) YPR,(OUT(IZ)y1Z=1,81)

36



184
186

190

IL=IL+¢1
IF(IL-40)145,184,186
YPR=YMIN
GO TO 146
XPR{1)=A(1)
D3O 190 KN=1,9
XPR{KN+1)=XPR{KN)+XSCAL*8.0
XPR({11)=A(N)
WRITE(6,7)
WRITE(648) [XPR({(IP),IP=1,11)
WRITE(6,9)JBCAR
JPOS=JPJS+1
CALL BAD
END

37




SUBROUTINE AVG

Subroutine AVG calculates the mean of an array and stores it into
the AVRG array for future uses. If the user's program has asked for
the value of the mean, it is printed along with the variable name. Sub-
routine INTERP is then called to decode the next instruction in the pro-
gram. If the subroutine AVG is called by another routine (like VAR)
control 1s returned to the calling routine after the calculations are
completed.

If the variable cannot be found in the name list a message 'ARRAY
NOT IN MEMORY' is printed along with the variable name and subroutine

BAD is called to locate the next instruction in the program.
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22

25

30

55

39

SUBROUTINE AVG

COMMON/BLKY/ L(80),K{4000);DATA(2000),NX(2000)

COMMON/BLK2/ NAMF{20),KST(20)LNGT{20),AVRG{20),STND(20}
COMMON/BLK3/ JACJBC3JCC+IDCIJECJFC,JGC+JHC,JIC,JJCyIKC,JILC s IMC
COMMON/BLK4/ JUNCyJOCsJPCoJQCsIRCyISCoITCoJUCIVCy JWCIXCoJYC,JZC
COMMON/BLKS/ JOC+J1C+J2CyJ3CJ4CeI5C,J6CJTC,4I8C,J9C
COMMON/BLK6/ JPLSCyJMINCoJPERC, JDIVC,JASTC, JEQLC, JBLKC,JCOMC o JSEMC
COMMON/BLKT/ JPOSsKENDy JRyMPSZ yMDSZ ¢ MASZ ¢ NSEEDKWAN,KFLAG,LCLM
COMMON/BLK8/ LSEMyLWCoJLPRC,JRPRC

VARTABLE IS LOCATED IN NAME ARRAY. IF IT IS NOT IN MEMORY A MESSAGE
IS PRINTED AND SUBROUTINE BAD IS CALLED TO SKIP THIS INSTRUCTION
DO 20 I=1,MASZ

IF{K{JPOS+8) .EQ. NAME(I)) GO TO 25

CONTINUE

WRITE(6,22) K{JPOS+B)

FORMAT{ * ARRAY NOT IN MEMDRY *,AlLl)

CALL BAD

SUM=0.0

SET INDEX AND LENGTH

JARY=]

IX=KST{JARY)

LL=LNGT{JARY)

CALCULATE THE MEAN

DO 30 J=1l,LL

SUM=SUM+DATA(IX)

IX=NX{IX)

CONTINUE

AV=SUM/LL

AVRG{JARY )} =AY

RETURN TO THE CALLING ROUTINE IF IT IS NOT SUBROUTINE INTERP

IF{ KWAN .EQ. 1 ) RETURN

PRINT THE RESULTS

WRITE(6455) K{JPOS+B),AV

FORMATL * THE MEAN OF ",A1,°" IS ",F14.5//)

ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION

JPOS=J4P0S+9
CALL INTERP
END
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SUBROUTINE VAR
Subroutine VAR calculates the standard deviation and the variance
of an array and stores the value for the standard deviation into the

STND array for fubure uses. Variance is calculated by

n

1 2 -2

= ( -Z Xi )- X
i=1

and no attempt is made to estimate the universe standard deviation. If
the user's program has asked for either the standard deviation or the
variance the required value is printed and then subroutine INTERP is
called to decode the next instruction in the program. Otherwise the
control is returned to the calling routine.

If the variable cannot be located in the name list a message 'ARRAY
NOT IN MEMORY' is printed along with fhe variable name and subroutine

BAD is called to locate the next instruction in the program.
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40

52
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SUBROUTINE VAR

COMMON/BLKL/
COMMON/BLK2/
COMMON/BLK3/
COMMON/BLK4/
COMMON/BLKS/
COMMON/BLKS/
COMMON/BLK?7/
COMMON/BLKS8/
KH=KWAN

VARIABLE IS L

L{B80),K{4000),DATA(2000),NX{2000]}

NAME(20),KST{20) sLNGT{20),AVRG(20),STND(2Q]}

JAC ¢ JBLyJCCoIDCJECIJFCJGC o JHC 2 JIC s JUC,JKC JLC » JMC
JNC,JOCJPCJQCJRCyISCoyJTCo JUC,JVCy JWC s IXCy JYC ,JZC
JOC,J1C,J2C+J3C 340, J5CsJ6C,JT7L,48C,49C

JPLSCy JMINC, JPERC+JDIVC,JASTC JEQLCsJBLKCJCOMC 4 JSEMC
JPOS+KENDyJRyMPSZ ;MDSZ s MASZ ¢ NSEFD;KWANyKFLAG,LCLM
LSEMyLWC: JLPRC o, JRPRC

OCATED IN NAME ARRAY. IF IT IS NOT IN MEMORY A4 MESSAGE

IS PRINTED AND SUBROUTINE BAD IS CALLED TO SKIP THIS INSTRUCTION
DO 20 I=1.MASZ

IFIK{JPOS+T)
CONTINUE

«FQ. NAME({I)) GO TO 25

WRITE(6,22) K{JPOS+7)
FORMAT({ ® ARRAY NOT IN MEMORY °,Al)

CALL BAD
SUMSQ=0.0

SET INDEX AND LENGTH

JARY=1
IX=KST{I)
LL=LNGT{I)
RETRIEVE MEAN
IF{ AVRGI(I) .
KWAN=1
JP0OS=4P0S~1
CALL AVG
KWAN=KW
JPOS=JP0S+1
CALCULATE THE
DO 40 I=1,LL
D=DATALIX)
SUMSQ=SUMSQ+
IX=NX(IX)
CONTINUE
A=AVRG({JARY)
AVAR=SQRT [ Su
STND{JARY )= A
RETURN TO THE
IF{KWAN -EQ.
PRINT THE RES
IF{K{JPOS+4)
WRITE(6,52) K
FORMAT( ¢ THE
GO 70 70

NE. JPERC ) GO TO 30

STANDARD DEVIATION

D*D

MSQ/LL -A%A)

VAR

CALLING ROUTINE IF IT IS NOT SUBROUTINE INTERP
1} RETURN
ULTS |

.EQ. JVC) GO TO 60

(JPOS+T) 4 AVAR

STANDARD DEVIATION OF ',Al,' IS ',F14.5//)

AVAR=AVAR®AVAR

WRITE{6,63) K
FORMAT( ® THE

ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTIDN

JPOS=JP0OS+8
CALL INTERP
END

{JPOS+T7},AVAR
VARIANCE OF ®,A1,° IS *,F14.5//)
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SUBROUTINE RANGE

Subroutine RANGE locates the largest and the smallest elements of
an array, and calculates the difference between the two. The range,
and the extreme points are printed along with the variable name. Sub-
routine INTERP is then called to work on the next instruction in the
program.

If the variable cannot be found in the name list a message 'ARRAY
NOT IN MEMORY' is printed along with the variable name and subroutine

BAD is called to locate the next instruection in the program.
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SUBROUTINE RANGE
COMMON/BLKL/ L(B80),K{4000),DATA{2000),NX(2000)
COMMON/BLK2/ NAME[20) ,KST(20)LNGT{20),AVRG(20),STND(20)
COMMON/BLK3/ JAC +JBCJCCoJIDCyJECJFCyJIGCyJHC yJIC s JJIC 3 IKC o ILC s JMC
COMMON/BLK4/ JUNC4JOCyJPCyJQC,JRCyJSCyITC,JUCSVCyJWCIXCsJYC,JZC
COMMON/BLKS/ JOC4J1C3J2CsJ3CsJ4Cyd5C,J6C,JTC,U8C,J9C
COMMON/BLK6/ JPLSC, JMINCyJPERC,JDIVC,JASTC,JEQLCyJBLKC ¢ JCOMC 5 JSEMC
COMMON/BLKT/ JPOSyKENDy; JRyMPSZ,MDSZ,MASZ yNSFED,KWAN,KFLAG,LCLM
COMMON/BLKB/ LSEM,LHC,JLPRC, JRPRC
LOCATE THE VARIABLE IN NAME ARRAY
DO 20 I=1,MASZ
IF{K{JPOS+9) .EQ. NAME(I}) GO TO 25
20 CONTINUE
WRITE(6422) K{JPOS+9)
22 FORMAT( * ARRAY NOT IN MEMORY ?,Al)
CALL BAD
SET INDEX AND LENGTH
25 IX=KST(I)
LL=LNGT({I}
KARY=1
DETERMINE THE LARGEST AND SHMALLEST VALUES
VHIGH=DATA(IX)
VLOW=DATA{IX)
DO 40 I=1,LL
IF{DATA({IX) .GT. VHIGH) VHIGH=DATA{IX)
IF(DATA{IX) .LT. VLOW) VLOW=DATA(IX)
IX=NX{IX)
40 CONTINUE
R=VHIGH-VLOW
PRINT THE RESULTS
WRITE{6955) K{JPOS+9) R, VHIGH, VLOW
55 FORMAT( * THE RANGE OF %,Al,?® IS ',F14.5/" LARGEST VALUE ',F14.5/
1¢ LOWEST VALUE ',F14.5//)
ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION
JPOS=JP0O5+10
CALL INTERP
END




Ll

SUBROUTINE REGR

Subroutine REGR can solve up to four variable linear regression
problems. The solution is obtained in a stepwise fashion in the fol-
lowing manner.

First, the following quantities are calculated for the first two

variables.
n n
SUMX1 = IX1 ; SUMX2 = ZX2
n 2 n )
SUM1s = ZX1 ; SMX2S = IX2
n
SX1X2 = Z(X1)(X2);

If there are no other variables listed in the instruction the coefficients
A and B (for the equation ¥ = A + BX), the coefficient of multiple corre-
lation (R) and the standard error of estimate (STER) are calculated by

the following formulas.

SX1X2 - (1/n) (SUMX1) (SUMX2)

B = —
SMX2S - nX?2

A = XTI -B (X2)

where n = number of elements

2
SX1X2 - (SUMX1l) (SUMX2) (1/m)

ii = SUMX1l/n and X, = SUMXZ/n

R =
—X — —
J(SMX1S - n XI%) (SMX2S - n X2°)
-2 2
2 ; }
sTERZ. (SMX1S 2 _12) (1. - R?)

After printing the results the value of KFLAG is checked. If it is
equal to 10 control is retburned to subroutine CALREG, otherwise, sub-

routine INTERP is called to decode the next instruction in the program.
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If there is a third variable the following values are calculated.

n n
SUMX3 = X3 ;  SMX3S = 1IX32
n n
SX1X3 = I(X1) (X3) ;  SX2X3 = I(X2) (X3)

If there isn't another variable in the instruction the coefficients A,
B-and C (for the equation Y = A + BX + CZ), the coefficient of multiple

correlation (R) and the standard error of estimate (STER) are calculated.

5 = (SMK35-nX32) (SX1X2-n (XD) (32)) - (5X2X3-n (X2) (X3)) ($K1X3-n (XI) (X3))
(SMK35-nK37) (SMX2S-nX22) - (5X2X3-n (R2) (¥3))°

(5X1X2-n (XT) (XZ))-B (SMX28-nXZ?)

¢ SX2X3-n(X2) (X3)

A =XI - B(X2) - C(XD)

p2 . B(SX1X2-n(XT) (X2))+C(SX1X3-n(XT) (X3)
SMX1S-nXT?2

2 _ (SMX1S-nXI2)-B(SX1X2-n(XT) (X2))-C (SX1X3-nTXT) (¥3))
(n-3)

STER

After printing these values the same procedure for returning control is
followed as in two variable regression problems.
If the problem is a four variable regression problem the coeffi-

cients A, B, Cand D ( for Y = A + BX + CZ + DT), the coefficient of
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multiple correlation (R) and the standard error of estimate (STER) are
calculated by similar formulas and printed.

The first variable is always taken to be the dependent variable
and X1, X2, X3 and X4 are equivalent to Y, X, %2 and T in equation
Y =A + BX + CZ2 + DT.

If there are more than four variables, or if the lengths of the
variables do not agree with one another, or if one of the variables cannot
be found in the NAME array, an appropriate error message is printed and
subroutine BAD is called to locate the next instruction in the program.
Otherwise subroutine INTERP is called to decode the next instruction

in the program.
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SUBROUTINE REGR
COMMON/BLKL/ L{80),K{4000),DATA(2000) NX{2000)
COMMON/BLK2/ NAME(20),KST(20),LNGT(20),AVRG{20),STND(20)
COMMON/BLK3/ JACJBC,JCCyJDCyJECyJFC4JGCyJHC,JICy JJICoJKC 3 JLCyIMC
COMMON/BLK4&/ UNC,J0CsJPCoJQCsJRC,JSCITCJUCIVCoIWCIXCJYC,JZC
COMMON/BLKS/ JOCyJ1CeJ2C3J3C,J4C5I5C,J6C+JTCyJBC,JIC
COMMON/BLK6/ JPLSC o JMINC,JPERC,JDIVCoJASTC, JEQLC, JBLKC,JCOMC , JSEMC
COMMON/BLKT/ JPOS,KEND; JRyMPSZ,MDSZ MASZ NSEED KWAN,KFLAG,LCLHM
COMMON/BLKB/ LSEM; LWL, JLPRC,JRPRC
COMMON/BLK9/ KORDER,CNST1,CNST2,CNST3,CNST4
LOCATE THE FIRST VARIABLE IN NAME ARRAY
DO 20 [I=1,MASZ
IF(K{JPOS+7) .EQ. NAME{I}} GD TO 25
CONTINUE
WRITE{(6,22) K{JPOS+T)
FORMAT{ * ARRAY NOT IN MEMORY °®,Al)
CALL BAD
LOCATE THE SECOND VARIABLE IN NAME ARRAY
DO 30 J=1,MASZ
IF{K{JPDS+9) .EQ. NAME{(J])) GO TO 35
CONTINUE :
WRITE(6,22) K{JPOS+9)
CALL BAD
SET INDEX AND LENGTH
IX=KST{I})
LL=LNGT(I)
IY=KST{J)
COMPARE THE LENGTHS
IFL LL EQe LNGT(J) ) GO TO 40
WRITE (6,42) K{JIPOS+7), K(JIPOS+9),LLL,LNGT{J)
FORMAT({ * ARRAYS NOT OF EQUAL LENGTH ‘®,A1, 5X, Al,218 }
CALL BAD
CALCULATE INTERMEDIATE VALUES FOR TWO VARIABLES
KOUNT=LL
SUMX1=0.0
SUMX2=0,.0
SMX15=0.0
SMX2S=0.0
SX1X2=0.0
DO 50 IZ=1,LL
DX=DATA(IX)
DY=DATALIY)
SUMX1=SUMX1+DX
SUMX2=SUMX2+DY
SMX1S=SMX1S+ DX*DX
SMX2S=SMX2S+ DY*DY
SX1X2=SX1X24DX%DY
IX=NX{IX)
IY=NX{1IY)
CONTINUE
IF THERE IS A THIRD VARIABLE GO TO STATEMENT 80
IF{ K{JPDS+10) .EQ. JCOMC ) GO 7O 80

CALCULATE REGRESSION COEFFICIENTS AND THE STANDARD ERROR OF ESTIMATE

FOR TWO VAARIABLES
C1=(SX1X2-SUMX1*SUMX2/KOUNT )}/ ( SMX2S—KOUNT*{ SUMX2/KOUNT } *%2 )
A=SUMX1/KOUNT-C1*#SUMX2/KOUNT
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R={SX1X2-SUMX1*SUMX2/KOQUNT}/{(SQRT({ SMX1S~KOUNT#*{SUMX1/KOUNT ) *%2)
1# { SMX2S-KOUNT#({ SUMX2/KOUNT) %%2)))
STER=SQRT{{ SMX1S~KOUNT*{ SUMX1/KOUNT }#%2)%(1.0-R%R}) /({KOUNT-2.01})
PRINT THE RESULTS
WRITE{(6,76) K{JPOS+7) K{JPOS+9])
76 FORMAT{ ®* FOR THE EQUATION *,Al,"=A+B%®*,A1/)
WRITE(6:77) AsCleR
77 FORMAT(SXy® A="3F16.6/5Xe? B=?,F16.6/5Xy? CORRELATION=',F8.3}
WRITE{(6,78) STER
78 FORMAT(S5X,°* STANDARD ERROR OF ESTIMATE=?,E16.6//)
RETURN T0O THE CALLING ROUTINE IF IT IS NOT SUBROUTINE INTERP
IF{ KFLAG .EQ. 10 ) GO TO 500
ADJUST JPOS AND CALL SUBRODUTINE INTERP TO WORK ON THE NEXT INSTRUCTION
JPOS=JP0S+10 '
CALL INTERP
500 CNST1l=A
CNST2=C1
RETURN .
LOCATE THE THIRD VARIABLE IN NAME ARRAY
80 DD 90 13=1,MASZ
IF(K{JPOS+11} .EQ. NAME(I3)) GO TO 95
90 CONTINUE
WRITE(H6,22) K{JPOS+11)
CALL BAD
95 SUMX3=0.0
SX1X3=0.0
SX2X3=0.0
SMX3S8S=0.0
COMPARE THE LENGTHS
IF{ LL .EQ. LNGT{I3) ) GO TO 98
WHRITE (6,42) K{JPOS+7)sK{(JPOS+11)LL,LNGT{I3)
CALL BAD
SET INDEXES
98 IX=KST{I)
IY=KST(J}
IK=KST{13)
CALCULATE INTERMEDIATE VALUES
DO 100 fZ=1,.L1L
DK=DATA(IK)}
DX=DATA{IX)
DY=DATA(1IY)
SUMX3= SUMX3+DK "
SX1IX3=SX1IX3+DX%DK
SX2X3=5X2X3+DY*DK
SMX3S=SMX3S+ DK%DK
IX=NX{IX]}
IY=NX{IY)
IK=NX({IK}
100 CONTINUE
X18= SUMX1/KOUNT
X2B=SUMX2 /KODUNT
X3B=SUMX3/KOUNT
S$2S5A=SMX2S—-KOUNT%X2B%X28
S23A=SX2X3-KOUNT®X2B%X38
S1SA=SMX1S-KOUNT*X1B%X18
S12A=SX1X2-KOUNT®X1B*X2B
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S$3SA=SMX3S-KOUNT *X3B%*X3B
S13A=SX1X3-KOUNT*X1B*X3B

C IF THERE IS A FOURTH VARIABLE GO TO STATEMENT 180

IF{K{JPOS+12}) .EQ. JCOMC) GO TO 180
c CALCULATE REGRESSION COEFFICIENTS AND THE STANDARD ERROR OF ESTIMATE
c FOR THREE VARIABLES

B={S3SA%S12A-S23A%S13A)/(S3SA%S25A-S23A%S23A)
C={S12A-B%S2SA)/S234A
A=X1B-B*X2B-C*X38
STER={S1SA-B*%S12A~-C*S13A)/{KOUNT-3.0)
STER=SQRT{STER}
R={B%S12A4+C*S13A)}/S51SA
R=ABS{R}
R=SQRT{(R)
C PRINT THE RESULTS
HRITE(6,126) K(JPOS+71}, K(JPOS+9’,K(JPOS+11)
126 FORMAT{ * FOR THE EQUATION Al ' =A+BXx? AL, *+C&*,AL/)
WRITE(6,128) AsB,CyR
128 FORMATISX A= 3E16.6/5Xs 7 B=?3FE16.6/5X°C=,F16.6/5X,*CORRFLATION="
1sFB.3}
WRITE{(6,129) STER
129 FORMATI(5X,*STANDARD ERROR OF ESTIMATE=',E16.6//)
C RETURN TO THE CALLING ROUTINE IF IT IS NOT SUBROUTINE INTERP
IF{ KFLAG -.EQ. 10 )} GO TO 510
JPOS=JP0S+12
CALL INTERP
510 CNST1=A
CNST2=B
CNST3=C
RETURN
C LOCATE THE FOURTH VARIABLE IN NAME ARRAY
180 DO 190 I14=1,MASZ
IF(K{JPOS+13) .EQ. NAME(I&}))} GD TO 195
190 CONTINUE
WRITE(6,22) K{JPOS+13)
CALL BAD
195 SUMX4=0.0
$SX1X4=0.0
S$X2X4=0,.0
SX3X4=0.0
SMX45=0.0
C COMPARE THE LENGTHS _
IFL LL EQ. LNGT(I4) ) GO TO 198
WRITE (64542) K{JPOS+T)K{JPOS+13),LLsLNGT{1I4)
CALL BAD
C . SET INDEX AND LENGTH
198 KOUNT=LL
IX=KST{1)
IY=KST{J)
IK=KST{I3}
I1L=KST{14)
c CALCULATE INTERMEDIATE VALUES
DO 200 1Z=1,.LL
DL=DATA({IL)
DX=DATA(IX)
DY=DATA{IY)




200

50

DK=DATA(IK])
SUMX&=SUMX4&+DL
SX1X&=SX1X&+DX%DL
SX2X4=SX2X4+DY*DL
SX3X4=SX3X4+DK%DL
SMX4S=SMX&S+DL*DL
IX=NX({IX)

Iy=NX{IY)

IK=NX{IK}

TL=NX{IL)

CONTINUE

X4B= SUMX4/KOUNT
S14A=SX1X4~KOUNT*X1B*X48B
S24A=SX2X4—KOUNT*X2B%X4B
S34A=SX3X4~KOUNT®X3B%X48
S4SA=SMX4S—-KOUNT*X4B%X4B

C IF THERE IS ANDOTHER VARIABLE GO TO STATEMENT 280

c

c

226

228

C .

520

IF{(K{JPOS+14) .EQ. JCOMC) GO TO 280

CALCULATE REGRESSION CDEFFICIENTS AND THE STANDARD ERROR OF ESTIMATE
FOR FOUR VARIABLES

F1=S2SA

F2=S23A

F3=S24A

F4=S12A

F5=5S3SA

F6=534A

F7=S13A

FB=S4SA

F9=S14A

D=F1*{F5*FB-F6%F6)-F2*(F2*FB8-F6*F3) +F3%(F2*F6-F5%F3)
DB=F4*{FS5%FB-FO6*F6)-FTR{F2%FB-F6%F3)+FI*{F2%F6—F5%F3)
DC=FL¥(FT7*F8-FO*%F6 ) -F2%{F4%FB-FO¥F3 ) +F3%(F4*F6—-FT%F3)
DD=F1*{F5%F9—-F6%FT7)~F2%(F2%FI9-F6%xF4 }+F3%{F2%FT-F5%F &)

B=DB/D

C=DC/D

D=DD/D

A=X1B-8#%X28-C*X3B-D#X4B

R={B%S12A+C*S13A+D%514A1/S1SA

R=ABS(R)

R=SQRT(R) :
STER=(S1SA-B*S12A-C*S13A-D*S14A)/({KOUNT—-4.0)

STER=SQRT(STER) -

PRINT THE RESULTS

WRITE(64226) K{JPOS+T7),K{JPOS+9),K{JPDOS+11),K{JPOS+13)

FORMAT( * FOR THE EQUATION "y Al "=A+B%Y JALl,*+C*T ALl ,*+D*x?,A1/)
WRITE{64228)AsByCoeDsRySTER ,
FORMATISXsPA="9E16.6/5Xy " B="3F16.6/5Xs°C="3E16.6/5X,%D=3E16.6/
15Xy *CORRELATION='3FB8.3/5X, *STANDARD ERROR OF ESTIMATE=®,E16.6//)
RETURN TO THE CALLING ROUTINE IF IT IS NOT SUBROUTINE INTERP
IF{ KFLAG .EQ. 10 ) GO TO 520

ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION
JPOS=JP0OS+14

CALL INTERP

CNST1=A

CNST2=8

CNST3=C




280

CNST4=0D
RETURN
JPOS=JP0OS+1
CALL BAD
END

51
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SUBROUTINE COR

Subroutine COR calculates and prints the correlation coefficient
between two arrays. If any one of the array names are not present in
memory, or if their lengths are not equal to each other, an error mes-
sage is printed and the execubtlon of the routine is skipped by calling
subroutine BAD.

n

The correlation coefficient is calculated by L XiYi- n XY
i=1

no, oy

where X, ¥ are the means and‘ Ox and Oy are the standard deviations of
the arrays. The means and the standard deviations are retrieved from
the AVRG and STND arrays and after printing the results the pointer
(JPOS) is updated and subroutine INTERP is called to decode the next

instruction in the program.
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SUBROUTINE COR

COMMON/BLK1/ L{BO) 4K{4000),DATA(2000) 4NX{2000)
COMMON/BLK2/ NAME{20),KST{20)sLNGT(20)AVRG{20),STND(20)
COMMON/BLK3/ JAC4JBCsJCCyJDCyJEC,JFC,JGL s JHC 3 JICoJJCsJKCyJLC, JMC
COMMON/BLK4/ JUNCoJOCoJPCyJQCeJRCyJISCoITCyJUCHJVCyJIWCyIXCoJYC,JZIC
COMMON/BLKS/ JOC,J1C,J2CyJI3CyJ4C,J5C,J6C,JT7C,UBC,JSC
COMMON/BLK6/ JPLSCy JMINC,; JPERC,JDIVC,JASTC,JEQLCyJBLKC,JCOMC, JSEMC
COMMON/BLKT/ JPOS,KEND,JRyMPSZ MDSZ yMASZ ¢yNSEED; KWNAN,KFLAG,LCLM
COMMON/BLKB/ LSEM,LWC,JLPRC,JRPRC

LOCATE THE FIRST VARIABLE IN NAME ARRAY

DO 10 1=1,MASZ

IF{ K{JPOS+T) .EQ. NAME{I)) GO TO 20

CONTINUE

WRITE{6,12) K{JPDS+T7)

FORMAT( ®* ARRAY NOT IN MEMORY  ?,A1l )

CALL BAD

MX=1

LL=LNGT{MX)

LOCATE THE SECOND VARIABLE IN NAME ARRAY

DO 25 1=1,MASZ

IF( K({JPOS+9) .EQ. NAME(I)) GO TO 30

CONTINUE

WRITE(6,12) K{JPOS+9)

CALL BAD

MY=1

COMPARE THE LENGTHS

IF( LL .EQ. LNGT(MY) ) GO TO 50

WRITE(6,32) K(JPOS+T7), LLy, K{JPOS+9}) ,LNGT{(MY)

FORMAT( ' ARRAYS NOT OF EQUAL LENGTH PeAlsI6s5XA1516 )
CALL BAD

RETRIEVE THE STANDARD DEVIATION OF THE FIRST VARIABLE
IF{ STND{MX} .NE. JPERC } GO TO 55

KWAN=1

CALL VAR

KWAN=0

RETRIEVE THE STANDARD DEVIATION OF THE SECOND VARIABLE
IF{ STND(MY) .NE. JPERC )} GO TO 60

KWAN=1

JPOS=JP0S+2

CALL VAR

KWAN=0

JPDS=4P0S-2

SET INDEXES

IX=KST(MX)

1Y=KST{MY)

SUM=0.0

CALCULATE INTERMEDIATE VALUES

DO 65 I=1,LL

SUM=SUM+DATA(IX)*DATA(IY)

IX=NX{IX)

[Y=NX{IY)

CONTINUE

CALCULATE CORROLATION COEFFICIENT

C={ SUM—LL%AVRG{ MX)}%AVRGIMY )}/ { LLAESTND{MX)*STND{MY))}
PRINT THE RESULTS

WRITE{(6,77) K{JPOS+T) ,K{JPOS+9),C
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T7 FORMAT( ° CORRELATION BETWEEN *9Aly " AND " Al,% IS '4FB8.5//7)
ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION
JPOS=JP0OS+10

" CALL INTERP
END
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SUBROUTINE AUTO

Subroutine AUTO calculates, the autocorrelations for an array for a
specified number of lag periods. The number of periods the lag can
vary is from 1 to 99, however if the number of elements in the array is
less than the number of periods in the lag, a message regarding the in-
sufficlency of the length of the array is printed and the execution of
the routine is ignored by calling subroutine BAD.

It there is enough data for the specified lag time, autocorrelation
is calculated according to the following formula

SXY-kXY
J(SXSQ-kX?) (SYSQ-kY

where k

5]

it

n - lag time

n = number of elements in the array

T X,
ij=n-k 1T

=
0
b R

a
i

n
SXY = Z X.Y

SXSQ

SYSQ

il
[ e e
<
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When all the autocorrelation factors are calculated for the spe-
cified lag times subroutine INTERP is called to decode the next instruc~
tion in the program. There is no upper limit for the number of lag times
that may be specified.

If an asterisk is found at the end of the current instruction sub-
voutine BAD is called. This enables the package to read another segment

of the progran.




20

22

25

30

35

SUBROUTINE
COMMON/BLK1/
COMMON/BLK2/
COMMON/BLK3/
COMMON/BL K4/
COMMON/BLKS/
COMMON/BLK6/
COMMON/BLKT7/
COMMON/BLKSB/
LOCATE THE vA
DO 20 I=1.,MAS
IF{K(JPOS+11)
CONTINUE
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AUTO

L{BO)K{4000),DATA{2000) ¢NX{2000)

NAME(20) o KST(20)LNGT{ 20} AVRG( 20} STND({20}
JAC9JBCsJCC s UDCoJEC, JFCJGC s JHCJIC,JJC o JKC» JLLC s JMC
INC3JOC s JPCoJQCJRCISCHITC o JUCJVC o JHWC s JXC o+ JYC 4 JZC
JOCJ1C5J2C+J3C,J4C,J5C5J6CJT7C+JBC,J3C

JPLSC o JMINC,JPERCJIDIVC o JASTC; JEQLC s JBLKC , JCOMC 5 JSEMC
JPOS,KEND, JRy MPSZ , MDSZ s MASZ s NSEED KWAN KFLAG,LCLM
LSEMy; LHC o JLPRC ¢ JRPRC

RIABLE IN NAME ARRAY

z

«EQ. NAME{I}} GO TO 25

WRITE(6,22) K{JPOS+11)

FORMAT{
CALL BAD
KNAME=NAME(I)
KARY=1
LLL=LNGT(I)
DETERMINE THE
IF{K{JPOS+13)
IF{K(JPOS+13)
IF(K{JPOS+13)
IF(K(JPOS+13)
IF{K{JPOS+13)
IF{K{JPOS+13)
IF{K(JPDOS+13)
IF(K{JPOS+13)
IF{K{JPOS+13)
IFIK(JPOS+13)
IF(K{JPOS+1
114) <EQ.
IFIK{JPOS+®14)
IF{K{JPDS+14)
IFIK{JPOS+14)
IF{K{JPOS+14)
IFIK{JPOS+14)
IF{K(JPOS+14)
IF{K(JPOS+14)
IF{IK(JPDS+14)
IF(K{JPOS+14)
IF{K{JPOS+14)
N=N2+10%N1
KXX=2
GO 70 35
N=N1
KXX=1
INITIALIZE AN
$X=0.0
SY=0.0
$X5Q=0.0
SYSQ=0.0
SXY=0.0
KOUNT=0
IX=KST({I)
IY=KST(1)

A

JCOMC) GO

RRAY NOT IN MEMDRY ®,A]1 )

NUMBER OF
«EQe. JOCY)
«EQ. J1C)
«EQ. J2C)
«EQ. J3C)
+EQ. J&C)
+EQ. J5C)
«EQe. J6C)
«EQ. JTC)
«EQs JBC} N1=8
-EQ. JI9C) N1=9
4).EQ. JSEMC .DR.
T0 30
Joc)
J1C)
J2Ci
J3C)
J4C)
JscC)
J6C)
J7C)
J8c)
J9C})

PERIODS IN LAG
N1=0
N1=1
N1=2
N1=3
Ni=4
N1=5
Ni=6
N1=7

TIME

o K{JPOS+14) .EQ. JASTC .OR. K{JPOS+
«EQ.
.EQQ
oEQo
.EQo
QEQ.
<EQ.
-EQ.
oEQ.
-EQo

«EQ.

N2=0
N2=1
N2=2
N2=3
N2=4
NZ2=5
N2=6
N2=7
N2=8
N2=9

D SET INDEXES




40

45
50

C

55

CHECK

70

80
82
90
95

CHECK TO SEE IF THERE IS SUFFICIENT AMOUNT OF DATA

DO 40 J=14N

IF{ NX(IY} .EQ. JASTC ) GO TO 80

IY=NX({1IY}

CONTINUFE

CALCULATE INTERMEDIATE VALUES

DO 45 J=1,LLL

SX=SX+DATA(IX)

SXSQ=SXSQ+DATA{IX)*DATA{IX)

SY=SY+DATA{IY)

SYSQ=SYSQ+DATA{IY}I%DATA{IY)

SXY=SXY4+DATA(IX)=DATA(IY)

KOUNT=KOUNT+1

IF{ NX{TIY) <EQ. JASTC ) GO TO SO

IX=NX{IX}

IY=NX{1Y)

CONTINUE

AVX=SX/KOUNT

AVY=SY/KOUNT

CALCULATE THE AUTOCORROLATION
R={SYXY-KOUNT*AVX®AVY)/SQRT{{SXSQ-KDUNTHAVX*AVX)I®X{SYSQ-KOUNT*
1AVY*AVY))

PRINT THE RESULTS

WRITE(6555) KNAME,R,N :
FORMAT( ®* FOR ARRAY ®Al:43X%,° AUTOCORRELATION=" ;FT.3,3X, " FOR N=?
115/7/7)

LL=JPOS+13+KXX

IF(K{LL) .EQ. JASTC) GO TO 95

TO SEE IF THERE IS ANOTHER REQUEST

IFIK{LL) .EQ. JCOMC)Y GO TO 70

ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION
JPOS=LL

CALL INTERP

JPOS=JPOS+KXX+1

GO 1D 25

WRITE {6,82) KNAME,N

FORMAT( ° NOT ENOUGH DATA *,Al,1I5 )
CALL BAD

JPOS=LL

GO 70 90

END
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SUBROUTINE FREQ
Subroutine FREQ calculates the frequency, cumulative frequency and
the cumulative relative frequency for an array. The number of intervals

is determined by the following table.

Number of elements Number of cells
2-4 2
5-9 3
greater than 10 8

Even though the determination of the number of cells seems to be quite
arbitrary, it has not caused any problems in applications so far. And

if needed,a different method of determination can be incorporated into the
routine very easily.

Once the number of intervals is defined the range and the interval
widths are calculated. From this information upper and lower limits of
all the cells are determined. Then, the number of elements falling in
each interval is counted to get the frequency distribution. From the
frequency distribution, the cumulative frequency, and the cumulative
relative frequency distributions are calculated. Upper and lower limits
of the intervals and the calculated distributions are printed in a
tabular form beginning with the first cell. The mean and the standard
deviation of the array are printed at the end of this table and subroutine

INTERP is called to decode the next instruction in the program.
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SUBROUTINE FREQ

COMMON/BLKY/ L{80),X{4000),DATA{2000}),NX(2000)
COMMON/BLK2/ NAME(20),KST({20)}sLNGT{20),AVRG{20},STND(20)
COMMON/BLK3/ JACJBCsJCCoINCJECJFCIGL s JHC 2 JICJICIKCoJLCyIMC
COMMON/BLK4/ JUNCoJOCJPCHJQCJRCyJISCHITL,JUCJVC s JWCsIXCHIYC,J2ZC
COMMON/BLKS/ JOCeJ1IC0sJ20+33CJ403J5CJ6C,JTC+JBC,U9C ‘
COMMON/BLK6/ JPLSCy JMINC,JPERC,JDIVC,JASTCJEQLCyJBLKC »JCOMC 3 JSEMC
COMMON/BLKT/ JPOS,KEND, JReMPSZ ,MDSZ yMASZ ¢ NSFEDyKWAN;KFLAG,LCLM
COMMON/BLKB/ LSEM, LWC,JLPRC,JRPRC

DIMENSION ULIMI8),BLIM(8),JFRFQ{8),CUFR{B8);CURFR({8)
LOCATE THE VARIABLE IN NAME ARRAY

DO 20 I=1,MAS7

IFIK(JPDS+8) .EQ. NAME{I)} GO TO 25

CONTINUE

WRITE{(6,22) K{JPOS+8)

FORMAT{ * ARRAY NDT IN MEMDRY ?®,Al)

CALL BAD

SET INDEX AND LENGTH

IX=KST{(I)

LL=LNGT(1}

KARY=1

KOUNT=LL

DETFRMINE THE LARGEST AND SMALLEST VALUES
VHIGH=DATA{IX)

VLOW=DATA{IX}

N0 40 I=1,LL

D= DATA[IX)

IFU D .GT. VHIGH } VHIGH=D

IFL D «LT. VLOW } VLOW=D

IX=NX{IX}

CONTINUE

DETERMINE THE NUMBER OF CELLS

NCEL=8 .

IF(KOUNT +LT. 10) NCEL=3

IF{KOUNT .LT. 5} NCEL=2

IF(KOUNT .LT7. 2) CALL BAD

DETERMINE THE RANGE AND THE CFEFLL INCREMENTS
R=VHIGH-VLOW

AINC=R/NCEL

BLIM{1)=VLOW

ULIMI{1)=VLOW+AINC ,

SET THE UPPER AND LOWER LIMITS FOR EACH CELL

DO 60 J=2.NCEL

BLIM{J)=ULIM{J~1)

ULIM{JI=BLIM{J)+AINC

ULIM{NCEL )=VHIGH

DO 65 J=1,NCEL

JFREQUJ)=0

IX=KST{KARY)

DETERMINE THE NUMBER 0OF ELEMENTS IN EACH CELL

NO 80 J=1,KOUNT

DO 70 JX=1,NCEL

IFIDATA(IX) .GT. ULIM(JX))'GQ T0O 70

JFREQ{JUX) = JFREQ{UXI+1

IX=NX{IX)

GO 70 890




[

70
80

82

90

92

96

95

99

61

CONTINUE

CONTINUE

PRINT THE HEADINGS

WRITE(6,82) K{JPOS+3)

FORMAT(21X, *DISTRIBUTION FOR ARRAY f,Al)

DETERMINE CUMULUTIVE AND RELATIVE FREQUENCIES
CUFR(1)=JFREQ(1)

CURFR{1)=CUFRI({1})/KOUNT

DO .90 J=2,NCEL

CUFR{J)=CUFRIJ-1}+JFREQ(J)

CURFR{J)I=CUFRIJ) /KDOUNT

PRINT THE HEADINGS

WRITE(6+,92)

FORMATI{S5T7Xy *CUMULATIVE® /45X "CUMULATIVE RELATIVE®?/11X,"CELL LIMIT
1S? 510X, *FREQUENCY? 44X, " FREQUENCY® 33X, *FREQUENCY® )
PRINT RESULTS IN A TABULAR FORM
WRITE{6,96)(BLIMIJ)ULIMIJ) ,IJFREQUJI,CUFR{JI,CURFR(J)sJ=1,NCEL)
FORMAT(2F14.5¢5X 4163F13.0,F10.3)

RETRIEVE STANDARD DEVIATION FOR THE VARIABLE

IF{ STND{KARY)} .NE. JPERC )} GO TO 95

KWAN=1

JPOS=JP0S+1

CALL VAR

KWAN=0

JPOS=JPOS-1

VR=STND (KARY)

VR=VR¥VR

PRINT THE MEAN AND THE STANDARD DEVIATION

WRITE (6,99) AVRGI(KARY}), VR, LL

FORMAT( * MEAN=',F14.5/' VARIANCE=",F14.5/" N=',16//)

ADJUST JPOS AND CALL SUBROUTINE INTERP 7O WORK ON THE NEXT INSTRUCTION

JPOS=JP0S+9
CALL INTERP
END




62

SUBROUTINE HIST

Subroutine HIST prints the histogram of a given array. First, the
number of intervals, the cell width, the interval limits and the fre-
guency in each interval are determined in the same manner as in subroutine
FREQ. In order to put the whole chart on one page, a scaling is done
if necessary. The maximum number of elements in any one cell is found
and divided by 50, the whole portion of the result plus one gives the
number of elements each asterisk should represent. TFor example, if the
maximom number of elements is 35 each asterisk represents a point, if it
is 75 each asterisk represents two points.

The printing of the histogram starts on a new page each time it is
called. The scaling factor and the actual frequencies are printed at
the top of the diagram and a table of values showing interval mid-points
is placed below the diagram. The histogram is completed by printing
the asterisks wherever they may be needed line by line from top to
bottom.

The dimension statement allows 20 intervals, in case the number
intervals is required to be increased. If the array name cannot be
located in memory, subroutine BAD is called and the current instruction
is skipped. When the job is completed successfully the pointer is up-
dated and subroutine INTERP is called to decode the next instruction in

the program.
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1, MON 4 HIST NDATF = (9288 10/17/710

SUBRCUTINF HIST

COMMEN/BLYIZ L8R, K{4000) ¢DATA(?2000) ,NX{20N1)

COMNON/PLY?/ NAMF(20),KST{20) 4LNGT(20),AVRG(20) ,STNN(20)
COMMPN/PLY R/ JAC IR, JCC e INC e JFCoJF Oy JBC e JHO g JTC e SN JKE o J1Cy ML
Covwerrey oy g ) ONCodNC e JPC o JRC o JRCHJSC o UTL o JUC JVE o JWC o UXC o JYC o J7C
COMMEON/RLKS/ J0C,J1C,J2C9J33C3J4C,J5C,JACJT0JFC,J0C
COMMNON/2L KA/ JPLSC e JMINC, JPERC ¢ UNTVE 4 JASTC o JFQLC 3 JBULKCy JOLNMC , JSFMC
COMMON/BLY T/ JPOS KFENNG JR MPSZ ¢ MNS7 s MASZ  NSFEN,KWANKFLAG,LCLM
COMMPOM/RILKBR/ LSFEFM,LWC, JLPRC,y, JRPRC

DIMENSTON CMARK({?20),ULIM{20),BLIM{20),JERFQ(20),J0UT(20)
LCCATF THF VARTARLFE IN NAME ARRAY

nno2¢ 1=1,MAS7

[IF(K(JODS+2) ,EQNAMF(I)) GO Tn 25

CNANTINUE

WRITF{(6,722) K{JPOS+R)

FORMAT(? ARPPAY NQOT TN MEMNORY ' A1)

CaLL RrAD

POINT THE HEADTNGS

WRITF(6,23) K{JPNS+R)

FADMAT(THT % HISTOGRAM FOR THFE ARRAY P ,A1)

SET INDEXY AND LENGTH

TX=KST(I) '

LL=LNGT({T])

KARY =T

KOUNT =1 L

NETERMINE THE LARSFEST AND SMALLEST VALUFS

VHIGH=DATA{IX)

VLOW=NATA(TIX)

DQVQO leyLL

TE(DATA(TX) e GToVHIGH) VHIGH=DATA(IX)

TFADATA(IX) LT VLOW) VLOW=DATA(TIX)

IX=NX{TX) :

CONT INHF

NETFRAMINE THFE NUMRBRER OF CELLS

Ncgt:g

TF{KCUNT 1L T.10) NCEL=3

TR{XKDUNTLT.5) NCFL=?

CIFA{KNUNT T, 2) CALL BAD

R=VHIGH-VLNW

AINC=R/NCFL ,

SFT THF 1IPPER AND LNWFR LIMITS FOR FEACH CFl L
PLIM(1)=VLOW ‘

ULTY(1)=VLNW+AINC

CMARK (1) =(RLIM{1)+ULTM{L1Y)/?2

DO 60 J=2,NCFL

RLTMIJ)Y=ULIM(J=-1)

I TM{JI=REIM{J)+AINC
CMARKAIY={ULIMIJI+BLIM(J))/?2
ULTM(NCFL)=VHIGH

CMARK(NCFL )={VHIGH+BLIMINCEL)})/2

no 65 J=71,NCFL

JFREQ(J) =0

TX=KST(1)

DETERPMINE THFE NUMBER NF FLEMENTS IN FACH CFLL
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V 6 LFVFL 1, MPMN 4 HIST NATE = 6Q?28R 10717710

NN RO J=1,KOUNT
DO 7C JX=1,NCFL |
TF(NATA(IX).GT.ULIM(JX)) GO TO 70
JFREO(IX)=JFRFOLIX)+1
IX=NX(TX)
GN TO "0
70 CONT INUF
20 CONTINUE
C POINT THF HFADINGS
TFINCFLLFO.?) WRITF(A,1) (JFREQ(T),I=1,NCFL)
TF(NCEL.FO.3) WRITF{A,2) (JFREO(L),1=1,NCEL)
TF(NCFLLEC.R) WRITE(6,3) (JFREQ(TI),I=1,NCFL)
1 TOPMAT( /' FRFENUENCY',215)
FORMAT( /' FREQUFNCY?,315)
3 FNRMAT(/' FREQUENCY',R15)
WRTTF(644)

N

4 FORMAT (2 X g ¥ oo e e e o e e e e e e e ")
C SCALF THE NUMBFR OF POINTS TN BE PRINTEN SUCH THAT THE HISTNROAM FITS
c fMOONFE PAGF
JSCAL=]

EMAX=JFREQ{1)
NN &1 T1=2,NCFL
TF{JFRFQIT) o GT.FMAX) EMAX=JFREQ(I)
51 CONTIMUFR ' -
TR(FMAX,.GT.50) JSCAL=(FMAX+49)/59
G PRINT THE SCALE FACTNR
WRITE(6,5) JASTC,JSCAL
5 FORMAT{Y FACH *Al,° FQUALS *T12,? POIMNTS®/)
© FDRM THF LINF T0O BF PRINTED
DN 6 J=1,NCEL
6 JNUT(IY=JBLKC
MAX=FMAX/JSCAL
PO 7 J=1,MAX
X=MAX—(J=1)
DO & T=1,NCFL
IF{{JFREN(T) /JSCAL =X)GE.N) JOUT(I)=JASTC
8 CONTINUE
LX=X*JSCAL ,
TFINOFL.FQ.2) WRITE{6, 9) LX,{JNUT(T),1=1,NCEL)
TFINCFLL.FQL3) WRITF{6,10) LX,(JOUT(I),T=1,NCFL)
TF{NCFL.FQ.B8) WRITFIA,11) LX,(JOUT(T),1=1,NCFL)
7 COMTINUF ‘
9 FORMAT(IA,4X,2(4XA1))
10 FORMAT(16,4X,314X%X,A1))
11 FORMAT(16,4X,8{4X,A1))
C PRINT LNWFR [ INF AND I[NTERVAL NUMBERS
WRITF(A,h)
DN 12 [=14NCFL
S12 JNUT(TY=1
 IF(NCFL.FQRe2) WRITE(6,13) (JOUTLI),T=1,NCFL)
[FINCEL.FR.?) WRITF(6,14) {JOUT(T),I=1,NCFL)
IF{NCFL.FN.8) WRITE(6,15) {JOUT(1),I=1,NCFL)
13 FORMAT(® INTERVAL %,215)
14 SNRMAT(®* INTFRVAL *,315)

O
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I LEVEL 1, MOD 4 HIST NATF = K928R 10717719

15 FORMAT{' INTFRVAL ',815)
WRTITE(Ay16) ,
16 FORMAT{//10X,* INTFRVAL®,5X,' INTERVAL MINDPOINT?)
C PRINT MIDPOINT VALUES FOR EACH INTFRVAL
WRITF(A,17) (JyCMARK(J),J=1,NCEL)
17 FNRMAT(LIOX,1544%X,F14.5)
WRITF (6,4 18)
1R ENRMAT(///) .
C ADJUST JPNS AND CALL SUSRCUTINE INTFRP TN WARK AN THE NFXT [NSTRUCTINN
JPNS=JoNS+9
CALL INTFRP
AN
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SUBROUTINE SKEW
Subroutine SKEW is used to calculate the skewness or kurtosis of an
U
array. ©Skewness is calculated by the ratio of T;% where u3 is the

third moment about the mean and ¢ is the standard deviation of the array.

Kurtosis is calculated by H, where uu and Mo are the fourth and

— - 3

u

second moments about the mean respectively. ( U, is the variance of the
£

array.)

Whichever quantity is asked for +the value is printed along with a
message and the variable name, pointer (JPOS) is updated and subroutine
INTERP is called to decode the next instruction in the program. If the
variable cannot be located in the NAME array a message 'ARRAY NOT IN
MEMORY' is printed and subroutine BAD is called to skip +the current in-

struction in the STIL program.
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SUBROUTINE SKEW

COMMON/BLKL/ L{80),K{4000),DATA{2000),NX{2000)

COMMON/BLK2/ NAME{20),KST{20) LNGT{20),AVRG{20),STND(20}
COMMON/BLK3/ JAC+JBC+JCC+IDCHyJECHJFC4IGC 4 JHC,JIC,JIC,JKC,JLC s IMC

COMMON/BLK4/ JUNC,JOCJPCoJQCyJRCyJSCoITCHJUCsJVCyIWC»IXC,yJYCLsJZC

COMMON/BLKS/ J0C,J1C,J2CsJ3CeJ4C,J5C,J6L,J7CJBC,J9C
COMMON/BLKG/ JPLSC,JMINC,JPERC;IJDIVC,JASTC,JEQLC, JBLKC , JCOMC , JSEMC
COMMON/BLKT7/ JPDS,KEND;JRoyMPSZ MDSZ MASZ yNSFEDKWAN,KFLAGLCLM
COMMON/BLKS8/ LSEMeLWC,JLPRL,JRPRC

IK=K{JP3S+8)

VARTIABLE IS LOCATED IN NAME ARRAY. IF IT IS NOT IN MEMORY A MESSAGE
IS PRINTED AND SUBROUTINE BAD IS CALLED 70 SKIP THIS INSTRUCTION
DO 10 I=1.MASZ

IF{ NAME(I) .EQ. IK } GO TO 20

CONTINUE

WRITE{6,12) IK

FORMAT({1Xs *ARRAY ®Al, ° IS NOT IN MEMORY® )

CALL BAD

KARRY=1]

SECOND, THIRD AND FOURTH MOMENTS ARDUND THE MEAN ARE CALCULATED
LL=LNGT{KARRY]} :

U2=0.

U3=0.

U4e=0, .

IF{ AVRG(KARRY) .NE. JPERC )} GD TO 30

KW=KWAN

KWAN=1

CALL AVG

KHWAN=KW

XB=AVRG{KARRY}

IX=KST{KARRY)

DO 40 I=1,LL

D=DATA{IX)-XB

D2=0D%0D

D3=D2%D

D&=D2%D2

Uz=uz2+D?2

U3=u3+D3

Us=Us+D4

IX=NX{IX)

D=LL

yz=u2/b

U3=u3/p

U4=U4/D

SD=SQRT{U2)

STND{KARRY)}=SD

SK=U3/1U2%SD)

RK=U4&/{U2%U2)-3,

SKEWNESS AND KURTOSIS ARE PRINTED, JPOS IS UPDATED AND SUBROUTINE
INTERP IS CALLED TO WORK ON THE NEXT INSTRUCTION

IF{ K{JPOS+4) .EQ. JKC )} GO TO 45

WRITE(6:42) IKsSK

FORMAT( 1X, ' SKEWNESS OF ARRAY *,Al, * IS ?,G12.4 /)

GO 70 50

WRITE {(6444) IKeRK

FORMAT{ 1X, * KURTOSIS OF ARRAY ",Als * IS '".Gl2.4 /7))




50 JPOS=JP0OS+9
CALL INTERP
END
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SUBROUTINE CALREG
Subroutine CALREG sets the elements of the dependent array equal
to the values on the regression line. It is called upon to execute

instructions such as SET T = REG Y,X,Z. For the above example, first a

1]

regression line equation ¥ = A + BX + CZ will be found and then the
elements of T array will be set equal to the values of Y calculated from
that equation. It is possible that a variable name can appear on both
sides of the equal sign such as SET Y = REG Y,X . In this case the old
values of Y will be replaced by the new values of Y calculated from the
Y = A + BX equation.

First the validity of the instruction is checked and if there is
any error a proper message is printed.and subroutine BAD is called to
locate the next instruction in the program. If there aren't any errors
KFLAG is set to 10 and subroutine REGR is called to calculate the co-
efficients of the regression equation. Then, with the help of the re-
Tturned values, the values of the points on the regression line are cal-
culated and stored in the appropriate elements of the specified array.
The values of the elements are not printed since the user can get a dis-
play of these values by using a WRITE command if he wishes to do so.

After the completion of the task subroutine INTERP is called to

work on the next instruction in the program.
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SUBROUTINF CALRFEG

COMMON/BLKLI/ L{80},K{4000),DATA(2000) ,NX{2000)}

COMMON/BLK2/ NAME(20)KST{20),LNGT{20),AVRG(20),STND(20)
COMMON/BLK3/ JACJBCJCCoJDCyJEC:JFCsIGCeJHC oJICsJJCoJIKC s JLC o IMC
COMMON/BLK4S4/ JUNCJOCoJPCsJQCyJRC e JSCsITC s JUC o IVE o JHWC o IXC o JJYC o J2ZC
COMMON/BLKS/ JOC,J1CsJ2CeJ3C3J4CJ5C406C,JT7C+48C,4J9C
COMMON/BLKG/ JPLSC,JMINCyJPERC,JDIVCsJASTC,JEQLC;JBLKC,JCOMC ; JSEMC
COMMON/BLK7/ JPOS.KENDyJRy;MPSZ s MDSZ MASZ ;NSEED KWANJKFLAG,LCLM
COMMON/BLKB/ LSEM,LWC.:JLPRC,JRPRC

COMMON/BLK9/ KORDERCNSTI,CNST2,CNST3,CNST4

LOCATE THE FIRST VARIABLE IN NAME ARRAY

DO 10 I=1,MASZ

IF{ K{(JPOS+8) .FQ. NAME{I}) GO TO 20

CONTINUE

WRITE(6.12) K{JPOS+8}

FORMAT{ * ARRAY NOT IN MEMORY *s AL)

CALL BAD

LL=LNGT(I)

KARYX=1

LOCATE THE VARIABLE TO BE SET TO REGRESSION VALUES IN NAME ARRAY
DO 25 1=1,MAS?Z

IF( K{JPOS+3) .FEQ. NAME(I)) GO TO 90

CONTINUE

AN EMPTY CELL IN NAME ARRAY IS LOCATED. IF NONE IS AVAILABLE, A MESSAGE

IS PRINTED AND SUBROUTINE BAD IS CALLED TO SKIP THE INSTRUCTION
DO 30 I=1,MASZ

IF( NAME(I) .EQ. O ) GO TO 40

CONTINUE

WRITE{6,32) K{JPOS+3)

FORMATL °* TOO MANY ARRAYS ', Al }

CALL BAD

KARYW=]

KSUM=0 :

CHECK TO SEE IF THERE IS ENOUGH EMPTY CELLS IN DATA ARRAY
DO 45 I=1,MASZ

KSUM=KSUM+LNGT(1)

IF{ KSUM+LL .LT. MDSZ } GO 70O 55

WRITE(6,47) K{JPOS+3),KSUM,LL

FORMAT{ ®* DATA ARRAY TOO FULL Yo Aly218 )
CALL BAD

IW=LWC+1

IF{ NX{IW) .EQ. JPERC ) GO TO 65

IH=1W+1

GO 70 &0

KSTIKARYW)=1IW

NAME (KARYW) =K(JPOS+3)

LNGT{KARYW)=LL

LwC=1W

N=LL-1

PROVIDE SPACE FOR THE NEW VARIABLE IN DATA ARRAY
DO 80 I=1,N '

IW=1IW+1

IF( NX{IW) .EQ. JPERC ) GD TO 75

GO TO 70

NX{LWCI=1IW

LHC=1W
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80 CONTINUE .
NX{LWC)=JASTC
GO TO 125
90 KARYW=1I
LLL=LNGTI(I)
IF( LLL .EQ. LL )} GO 7O 115
IF{ LLL .GT. LL ) GO 7O 100
WRITE(6,92) KIJPOS+3),LNGTII)K(JPOS+8),sLL
92 FORMAT(" VARIABLE LENGTH SMALLER THAN ARGUMENT ®,A1,3X,
) 1 1415XyA113X,[4 )
CALL BAD
EFRASF THE EXCESS LENGTH
100 IX=KST{(I)
DO 110 I=1,L1LL
IF(C I .LF. LL ) GO TO 105
IXN=NX{IX)
NX{IX)=JPERC
IX=IXN
GO TO 110
105 IX=NX(IX)
110 CONTINUE
LNGT (KARYW)=LL
115 AVRG{KARYW)=JPERC
"~ STND{KARYW)=JPERC
DETERMINE THE NUMBER OF VARIABLES
125 IF{ K{JPOS+13} .EQ. JCOMC ) GO TO 196
CIF( K{JPOS+11) .FQ. JCOMC ) GO TO 166
IF( K{JPDS+ 9) .EQ. JCOMC ) GO TO 141
WRITE(645127) K(JPOS+9)
127 FORMAT{ * TILLEGAL INSTRUCTION *,Al }
CALL BAD
PRINT THE HEADINGS
141 WRITE{6,142) K{(JPDS+3) ,K{JPOS+3),K{(JPOS+10)
142 FORMAT({1X,A1,® ARRAY IS SET TO %,2X,Al;4H=A+B,Al )
KORDR=2
GO TO 129
166 WRITE(6,167) K{JPOS+3) :KI{JPOS+3),K{JPOS+10)},K{JPOS+12)
167 FORMAT{1X,Al,°* ARRAY IS SET TO %,2X,Al,4H=A4+B,A1,2H#+C,Al )} -
KORDR=3
GO TO 129
196 WRITE(6,197) K(JIPOS+3) ,K{JIPOS43 ), KIJPOS+10) ,KI{JPOS+12),K{JPOS+14)
197 FORMAT{IXsAl,® ARRAY IS SET TO %,2X oAl 4H=A+B, AL, 2H+CyALl,2H+D, AL )
KORDR=4
SET KFLAG AND CALL SUBRQUTINE REGR TO FIND THE REGRESSION EQUATION
129 KF=KFLAG
KFLAG=10
JPOS=JP0OS+1
CALL REGR
JPOS=JP0OS-1
KFLAG=KF
IW=KST{KARYW) ‘
LOCATE THE SECOND VARIABLE IN NAME ARRAY
DO 130 I=1,MASZ
IF{ K{JPOS+10) .EQ. NAME{I)) GO TO 135
130 CONTINUE
WRITE{6,12) K(JPOS+10)
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CALL BAD

KARYY=I

N=LL-1

IY=KST(T)

IF( KORDR .EQ. 4 )} GO TO 170

IF( KORDR .EQ. 3 ) GO TO 150

CALCULATE AND STORE THE REGRESSION VALUES FOR TWO VARIABLES
DATA(IW)=CNST14CNST2%DATA{IY)

DO 140 I=1,N

IW=NX(IW)

IY=NX{IY)

DATAUIW)=CNST1+CNST2*DATA(IY)

NX{IW)=JASTC

ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION
JPOS=JPOS+11

CALL INTERP

LOCATE THE THIRD VARIABLE IN NAME ARRAY

DO 155 1=1,MASZ

IF( K(JPOS+12) .FQ. NAME(I)) GO TO 160

CONTINUE

WRITE(6512) K(JPOS+12)

CALL BAD

CALCULATE AND STORE THE REGRESSION VALUES FOR THREE VARIABLES
KARYZ=1

1Z=KST(I)

DATA({IW)=CNSTL1+CNST2*%DATA{IY}+CNST3*DATA(IZ)

DO 165 I=1,N

TW=NX(TW)

[Y=NX(TY)

1Z=NX{1Z)

DATA{TW)=CNSTL1+CNST2%DATA(IY)+CNST3%*DATA(IZ)

NX{IW)=JASTC

ADJUST JPOS AND CALL SUBROUTINE INTERP TD WORK ON THE NEXT INSTRUCTION
JPOS=JPOS+13

CALL INTERP

LOCATE THE THIRD VARIABLE IN NAME ARRAY

DO 175 I=1,MASZ

IF( K(JPDS+12) .FQ. NAME{I)) GO TO 180

CONTINUE

WRITE(6,12) K{JPOS+12)

CALL BAD

KARYZ=1 ,

LOCATE THE FOURTH VARIABLE IN NAME ARRAY

1Z=KST(I)

DO 185 I=1,MASZ

IF( K(JPOS+14) .EQ. NAME(TI}) GO TO 190

CONTINUE

WRITE(6,12) K{JPOS+14%)

CALL BAD

CALCULATE AND STORE THE REGRESSION VALUES FOR FOUR VARIABLES
KARYT=1

IT=KST(1)
DATA({IW)=CNST1+CNST2%DATA(IY)+CNST3%DATA(TZ)}+CNST4*DATA(IT)
DO 195 I=1,N

IW=NX{IW)

IY=NX(IY)
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IZ=NX({12)

IT=NX{IT)
DATA(IW)=CNSTL+CNST2#DATA{IY)+CNST3*DATA(IZ)+CNST4*DATA(IT)
NX(IW)=JASTC

ADJUST JPOS AND CALL SUBROUTINE INTERP

JPOS=JP0OS+15

CALL INTERP

END
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SUBROUTINE SETARY

Addition, subtraction, division and multiplication of two arrays
are done through the utilization of subroutine SETARY. It should be
mentioned that multiplication of two arrays does not refer to vector
multiplication; the elements of one array are multiplied by the cor-
responding elements of the second array and the results are stored into
the proper elements of the dependent variable. A variable name can appear
on both sides of the equal sign and manipulation of more than two arrays
can be accomplished by the user through a series of instructions involving
successive pairs of variables.

If the lengths of the independent variables do not agree, the
operations cannot be performed and a message 'ARRAYS NOT OF EQUAL LENGTH'
is printed along with the names and lengths of the variables, and sub-
routine BAD is called to skip the instruction. The dependent variable
‘may or may not be in memory and its length may or may not agree with the
independent variables' length. If its length is different it is destroyed
and a new array of proper length is created.

If the operator is not one of (+), (=), (+) or (/) a message
'UNRECOGNIZED OPERATOR! is printed and subroutine BAD is called to skip
the instruction. After a successful execution the pointer (JPOS) is up-
dated and subroutine INTERP is called to decode the next instruction in

the program.
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*%%x%CREATE THE NEW ARRAY

SUBROUTINE SETARY
COMMON/BLK1/
COMMON/BLK2/
COMMON/BLK3/
COMMON/BLK4 /
COMMON/BLKS/
COMMON/BLK6 /
COMMON/BLKT/

COMMON/BLKS8/ LSEM,LWC,JLPRC,JRPRC

[P

L{80},K{4000),DATA(20001},NX{(2000)
NAME{20),KST{20),LNGT{20) s AVRG{20)+STND(20)

JAC 9JBCoJCCHJIDCHJEC,JFCyJGL s JHC,JIC 4 JJC» JKC o JLC s JMC
JNC¢JOCJPCHJQCJRCISCHITCoJUCHIVCyJWCyIXCyJYC4JZC
JOCsJ1CyJ2C9d3CeJ4CeJ5C,J6C,J7C,I8C,J9C

JPLSCy JMINC, JPERCy JDIVCJASTC, JEQLCy JBLKC »JCOMC 3 JSEMC
JPOSsKENDy JRyMPSZ s MDSZ o MASZ yNSEED s KWAN, KFLAG,LCLM

LOCATE THE INDEPENDENT VARIABLES IN NAMF ARRAY

NM=K({ JP0S45)

CALL CKNAME({NM, ID}
IF{ID .EQ. 0O} GO TO 15
KARYX=1ID

NM=K{JPOS+T)

CALL CKNAME({NM,1ID)
IF{ID «NE. 0O} GO TO 30

WRITE(6s17) NM

FORMAT(1X, * ARRAY NOT IN MEMORY *®,A1)
CALL BAD

KARYY=ID

COMPARE THE LENGTHS OF THE TWO VARIABLES

IF( LNGT{KARYX) EQ. LNGT{KARYY)

} GO TO 40

WRITE (6,32) K{JPOS+5)LNGTI{KARYX)K{JPOS+7) LNGT(KARYY)

FORMATY({ =
CALL BAD
LL=ULNGT(KARYX]

CHECK TGO SEE IF THE DEPENDENT VARIABLE
NM=K{JPOS+3)

IF{ NM .EQ. K{JPOS+5)) GO TD 335

IF{ NM .EQ. K{JPDS+7}) GO TO 340

CALL CKNAME(NM,ID)

IF{ID .EQ. 0O} GO TO 310

iF IT IS IN MEMORY COMPARE ITS LENGTH
IFI(LNGT(ID) .EQ. LL ) GO TO 345

CALL DESTRY(ID}

ARRAYS NOT OF EQUAL LENGTH

'!Alv Iﬁy SX, Al, 16 )

IS ALREADY IN MEMORY

WITH INDEPENDENT VARIABLES LENGTH

CHECK TO SEE IF THERE ARE ENDUGH EMPTY CELLS FOR THE NEW ARRAY

KSuUM=0
DO 315 I=1,MASZ
KSUM=KSUM+LNGT{ I}

IF(LL -.LE. (MDSZ-KSUM)) GO TO 320
WRITE(6,317) NMpLL v
FORMAT(1X, * DATA ARRAY TOO FULL %,Al,

GO 7O 25
CHECK TO SEE IF THERE IS AN EMPTY CELL
CALL ASNAME(ID)
IF{ ID «NE. 0O )
WRITE(65322) NM
FORMAT(1Xy ¢ TOO MANY ARRAYS
GO TO 25
KARYZ=1ID

GG TO 3230

A1)

NAME {KARYZ) =NM
LNGT{KARYZ)=LL
CALL ASCELL(KARYZ)
GO TO 55

I8 )

IN NAME ARRAY

SET ASIDE CELLS ETC.




335 KARYI=KARYX
GO TA 55
340 KARYZI=KARYY
GO TO 55
345 KARYZ=1D
55 [X= KST(KARYX])
I¥Y= KST{KARYY}
1Z= KST{KARYZ)
Li=Li-1
IDENTIFY THE OPERATION
IF( K{JPOS+6) .EQ. JDIVC )} GO TO 110
IF{ K{JPOS+6) .EQ. JPERC) GO TO 100
IFl K{JPOS+6) .EQ. JMINC) GO TO 90
IF{ K{JPOS+6) EQ. JPLSC) GO TO 70
56 WRITE {6,57) K{JPOS+6)
57 FORMAT{ * UNRECOGNIZED OPERATOR
CALL BAD
¥**¥%%kADDITION OF TWO ARRAYS
70 DO 75 I=1,LL
DATA(TIZ)=DATALIX}+DATA(IY)
IX=NX{IX]}
[IY=NX{1IY)
IZ=NX{1IZ)
75 CONTINUE
DATALTIZ)}=DATA{IX}+DATA{LIY)
GO TG0 115
*%%k%SUBTRACTION OF TWO ARRAYS
90 DD 95 I=1,LL
ODATA{IZ)}=DATA{IX)-DATA{LY)
IX=NX{IX)
IY=NX{IY)
IZ=NX(IZ}
95 CONTINUE '
DATA{IZ)=DATA[IX)-DATA{IY
GO TO 115
*exxMULTIPLICATION OF TWO ARRAYS
100 DO 105 I=1,sLL
DATA{IZ)=DATA(IX)*DATA(TIY)
IX=NX{IX)
TY=NX{1IY}
[Z=NX{1Z}
105 CONTINUE
DATA(UIZ}=DATA{IXI*DATA(LY]}
GO TO 115
kXD [VISION OF TWO ARRAYS
110 DO 113 I=1l.LL
DATA[TZ)=DATA{IX)/DATALLY)
IX=NX{IX]
IY=NX{1Y)
I1Z=NX{IZ)
113 CONTINUE
DATA(IZ)=DATA{IX)/DATA{IY)
115 AVRG{KARYZ)}=JPERC
STND{KARYZ)=JPERC
JPOS=JP0DS+8
CALL INTERP
END

?

Al)
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SUBROUTINE TRANSF

Common logarithm, natural logarithm, square root, inverse, ex-
ponential and power transformations are computed by subroutine TRANSEF.
Examples: Y =log % Y=1log X Y= X Y =1/% ¥ =e5 ¥ = Xt 2,

If the calculated values are to be stored into a new array, avail-
ability of empty cells in the NAME and DATA arrays are checked and
secured. If this phase is successfully completed the array is checked
for illegal elements for the specified transformation. For instance,

a negative number for square root transformation and a zero element for

the inverse transformation are illegal transformations. If such an

error is found, a proper message 1ls printed and subroutine BAD is called

to skip the current instruction. If the name of the dependent variable

is already in memory information about the old array is erased from the
- memory.

If everything is correct transformations are carried out and the
calculated values are stored in the proper elements. In this process,
system functions SQRT, ALHG1O0, ALOG, ABS and EXP are used. Upon the
completion of the task the pointer is updated and the subroutine INTERP

is called to decode the next instruction.
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SUBROUTINE TRANSF

COMMDN/BLKL/ L(80),K(4000),DATA(2000),NX(2000)

COMMDN/BLK2/ NAME(20),KST{20)sLNGT(20),AVRG(20),STND(20)
COMMDON/BLK3/ JAC,JBC,JCC,JDL,JELyJFCsJU5CsJHC,JIC,JJC»JKE,ILCyIMD
COMMON/BLK4/ JUNCoJOCsJPLsJQCsJRCyISCeJTCopJUC,JVC,JWC,UXCeJdYCyJZC
COMMON/BLKS/ JOC+J1CeJ2C+J3C,J4C9J05C9J6C2+J7C»J8C,J9C

COMMON/BLK6/ JPLSCoyJMINC,JPERC,JDIVC,JASTC,JEQLC,JBLKC,JZOMC,JSEMC
COMMON/BLKT/ JPOS.KEND, JReMPSZ MDSZ MASZ NSEED KWANSKFLAG,LCLM
COMMON/BLK8B/ LSEM,LWC,JLPRC,JRPRC

COMMON L35G, NATURAL LOG, SQUARE ROOT, EXPOINENTIAL (E RAISED TO X PJOWER) AND
POWER TRANSFORMATIONS (X RAISED TO A POWER) ARE CALCULATED BY THIS ROUTINE

M=K{(JPOS+6)
TRANSFORMATIONS ARE IDENTIFIED
IF{ M.EQe JGC .AND. K{JPDS+7) .EQ. JLPRIZ) 53 TO 20

IFl M.EQ. JUNC AND. K(JPOS+7) .EQ. JLPRTZ) GO TO 25
IF{ M .EQ. JQC ) GO TO 30

IF{ M .EQ. JUNC ) GO TO 35
IF{ M .EQ. JEC )} GO TO 40
IF( M .EQe JXC ) GO TO 45
10 CALL BAD
20 INDC=1
GO TO 50
25 INDC=2
GO 7O 50
30 INDC=3
GO TO 50
35 INDC=4
GO TO 50
40 INDC=
GO TO 50
45 [NDC=5

50 N=JP0OS+6

DO 55 I=1,3

IFL K{(N#I) .EQ. JLPRC ) GO TD 60
55 CONTINUE

NMX=K{JPDS+5)

GO YO 65
60 NMX=K{N+[+1)

VARIABLE NAME IS FOUND IN NAME LIST

65 CALL CKNAME(NMX,1ID)
IF({ ID «NE. O } GO TD 70
WRITE{(G6,6T7) NMX
67 FORMAT(1X, ® ARRAY IS NOT IN MEMDRY *,Al /)
GO 7O 10
70 KARYX=ID
NMY=K{JPOS+3)
LL=LNGT(KARYX)
IF( NMX .EQ. NMY ) GO 1O 95
CALL CKNAME(NMY,ID)




(e NeRe

OO0

OO0

OO0

aNeNel

79

DEPENDENT VARIABLE NAME IS SEARCHED IN NAME LIST
IF{ ID «EQ. 0O ) GO TD 75

IF THE DEPENDENT VARIABLE NAME IS IN MEMORY AND ITS LENGTH IS DIFFERENT THAN
THE INDEPENDENT VARIABLE, THE ARRAY IS ERASED FROM THE MEMORY

IF( LL .EQ. LNGT(ID) ) GO T3 96

CALL DESTRY(ID)
75 KS§=0
DATA ARRAY IS CHECKED TO SEE IF IT CONTAINES ENOUGH EMPTY CELLS FUR THE NEW
ARRAY TO BE CREATED

DO 80 I=1,MASZ
80 KS=KS+LNGT{I)
IF{ LL «LT. (MDSZ-KS)) GO TO 85
WRITE(6,82) NMY,LL
82 FORMAT(1X, * DATA ARRAY TJO0 FULL *,A1,I8 /)
GO 70 10

AN EMPTY CELL IN NAME LIST IS SOUGHT FOR DEPENDENT VARIABLE NAME

85 CALL ASNAME(ID])
IF( ID «NE. O )} GO 7O 90
WRITE(6+87) NMY

87 FORMATI{1X, * TOO MANY ARRAYS *®,Al /)
GO 70 10

EMPTY DATA CELLS ARE ASSIGNED TO THE DEPENDENT VARIABLE

90 KARYY=ID
NAME {KARYY ) =NMY
LNGT{KARYY)=LL
CALL ASCZELL{KARYY)
GO TO 100

95 KARYY=KARYX
GO 7O 100

96 KARYY=ID

100 IX=KST{KARYX)
[Y=KST{KARYY)

DEPENDING ON THE VALUE OF °®INDC® AN APPROPRIATE SET OF CODING IS SELECTED
FOR THE TRANSFORMATIONS

GO TO (110,1104160,1755190,200 ), INDC
CHECK TO SEE IF THERE IS AN ILLEGAL TRANSFIRMATION

110 DO 115 I=1,LL
IF( DATA(IX) .LE. O ) GO TO 150
IX=NX(IX)
115 CONTINUE
IX=KST{KARYX)
IY=KST(XARYY)




C
C
c

(NS ER]

c
C
c

IF( INDC .EQ. 2 ) GO TO 130
COMMON LOG TRANSFORMATIONS

DO 125 [I=1,LL
DATA(IY)=ALOGLO{DATA{IX))
IX=NX{IX)

125 TY=NX{1Y)
GO TO 140

NATURAL LOG TRANSFORMATIONS

130 DO 135 I=1,LL
DATA{IY)=ALOGI(DATA(IX))
IX=NX{IX)

135 ITy=NX{IY)

140 IX=KST{(KARYX)

T1Y=KST{KARYY)

DO 145 I=1,LL

IF{ ABS(DATA{IY)) .LT. 000001 )
IY=NX(IY) ‘

145 CONTINUE
JPOS=JP3S+10
GO TO 400

150 WRITE(6,152) DATA(IX)

152 FORMAT{1X, * ILLEGAL INSTRUCTIODN
G0 TO 300

SQUARE RODT TRANSFDRMATIONS

160 DO 165 I=1,LL
IF{ DATA{IX) .LT. O ) GO 7O 150
EX=NX{IX) '

165 CONTINUE
IX=KST{KARYX)
[IY=KST{KARYY)
DO 170 I=l.LL
DATA(IY)=SQRT(DATA(IX))
IX=NX{IX)

170 TY=NX(IY)
JPOS=JP0OS+12
GO TO 400

INVERSE TRANSFORMATIONS

175 DD 180 I=1,LL

IF( DATA{IX) .EQe. 0. )} GO TO 150

IX=NX(IX)

180 CONTINUE
IX=KST{KARYX)
DO 185 I=1l,LL
DATA(IY)=1./DATALIX)
IX=NX{IX)

185 Iy=NX{(1IY)
JPOS=JP0OS+11
GO 71O 400

DATALIY)=0.

£ 46124 /)
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EXPONENTIAL TRANSFORMATIONS (Y IS SET TO E RAISED TO X POWER)

130 DO 195 I=1,LL
DATA(IY)=EXP({DATA(IX))
EX=NX{IX)

135 Ty=NX{LY)

JP3S=JP3S+11
33 TJ 420

PJIAER TRANSFIRMATIINS (Y IS SZT TI X RAIS5Z) TI A PIdZIR )
THE VALUE JF THE PIJAER IS DJETERMINED FIRST

230 (B=JPJIS+6
N=D :
IFl X{<3+1) .cde JUIND I C{43#1) oEJe J2LSZ ) <KB=(3+1
D3 205 I=1,1D
IF{ <(<3+1) .EJ. JSEMZ ) 33 TJ 213
235 N=N+1
WRITE(5,207) <{<3¢1)
207 FIRMAT(LX, °*ILLESAL INSTRJUITIIN ‘.41 /)
33 T3 320
210 <CE=(3+I
NN=D
£=0.
23 215 I=1,\N
IF{ K{<€3+1) .EJ. JPERZ ) 53 TJ 225
215 NN=\NN+1
220 E=INTES(K3,N)
53 T2 250
225 {P=(B+]
IF{ NN EQe 2 ) 33 T3 235
IFL NN EQ. (N-1)) 33 T3 2%
E=INTZ5(KB,yNY)
NN=N-NN-1
230 E=E+FRAZ(KP,NV)
33 TJ 250
235 NN=\N-1
33 T3 230
240 N=N-1
33 T3 220 ,
250 IF( K{J23S+7) .EJs JIMINI ) =Z=~E
DJ 255 I=1l,LL
DATA{IVY)=DATA(IX)*®*E
IX=NX{IX)
255 I¥Y=NX(IY)
JPOS=XE
GD 7O 420

IF A TRANSFORMATION CAN NOT BE CARRIED OUT SUCCESSFULLY RESERVED SPACES FOR

THE NEW ARRAY ARE MADE AVAILABLE FOR FURTHER USE

300 CALL DESTRY({KARYY)
GO TO 10

SUB. INTERP IS CALLED TO DECJIDE THE NEXT INSTRUCTION IN THE PROGRAM

81
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400 CALL INTERP
END
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SUBRCUTINE DIST

Subroutine DIST sets the elements of an array to random numbers
drawn from normal, binomial, uniform, and exponential distributions
with specified parameters. The routine can also give random values
from a given cumulative probability distribution function. A c.d.f.
can be defined by a maximum of 15 points and straight lines will be assumed
to connect these points. This feature enables the user to work with any
distribution.

The execubtion of the routine goes as follows. First, the validity
of the instruction is checked, and then the number of values requested is
détermined. If the array name is found in the NAME array, it is erased
from memory and the availability of-the required number of empty cells in
NAME and DATA arrays are checked. Then, the number of parameters is deter-
mined and proper command positions are examined to determine the distribu-
tion. If all is correct a set of coding for the required distribution is
executed. Otherwise, an appropriate error message is printed and sub-
routine BAD is called to skip the instruction?

Normal distribution requires two parameters to be defined - mean and
the standard deviation. Binomial distribubtion is defined by two parameters -
N and p and the uniform distribution is defined by two parameters -
minimum and maximum. Exponential distribution is defined by one parameter -
mean. Its lower limit is assumed to be at zero and its upper limit is
assumed to be + infinity. Two methods of computation are used for
binomial distribution depending on the value of N to increase the speed
of execution? As it was mentioned earlier a cumulative probability dis-

tribution can be defined by three to fifteen points on the curve. The
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first point must have the value of zero and the last must be one.
There can be no decrease in the probabllity in going from one point to
the next since the points represent cumulative probabilities.

The task is completed when the elements of the specified array is
filled with the random values drawn from the required distributions.
Once this is done subroutine INTERP is called to decode the next instruc-

tion in the user's program.
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SUBROUTINE DIST
COMMON/BLK1/ L(80),K{4000),DATA{2000} +NX{2000)
COMMON/BLK2/ NAME(20),KST(20),LNGT{20),AVRG(20),STND(20)
COMMON/BLK3/ JAC sJBCyJCCsJIDCoJECsJFCIGCsJHC s JIC JJCoJKC o JILC o IMC
COMMON/BLK4/ JUNCoJOCJPCoJQCsJRCeJSCsJTCyJUCJVC s IJWCyIXCyJdYC,yJZC
COMMON/BLK5/ JOC9J1C»J2C,J3CyJ4C5J5C,J6C,IT7C,UBC,U9C
COMMON/BLK6/ JPLSCyJMINC,JJPERC,JIDIVC,JASTC,JEQLC,JBLKC ; JCOMCJSEMC
COMMON/BLKT/ JPOSsKEND,y JRyMPSZ¢yMDSZ ¢yMASZyNSEEDyKWANyKFLAG,LCLM
COMMON/BLK8/ LSEMyLWCyJLPRC,JRPRC
DIMENSION VAR{15),CDF{15)
SUBROUTINE DIST SETS THF ELEMENTS OF AN ARRAY TO RANDOM VALUFS DRAWN FROM
SOME SPECIFIED DISTRIBUTIONS
*N? DESIGNATES A NORMAL DISTRIBUTION MEAN AND STANDARD DEVIATION SHOULD B8E
DEFINED AS PARAMETERS
“B? DESIGNATES A BINOMIAL DISTRIBUTION, °*N® AND °*P°® SQULD BE DEFINED
'U® DESIGNATES A UNIFORM DISTRIBUTION, MINIMUM AND MAXIMUM LIMITS SOULD
BE DEFINED
YE' DESTGNATES AN EXPONENTIAL DISTRIBUTION, MEAN SHOULOD BE DEFINED
IT IS ASSUMED 70O BE SKEWED TO THE RIGHT WITH MINIMUM AT ZERO AND NO MAXIMUM
*C' DESIGNATES A GIVEN CUMULITIVE PROBOBILITY DISTRIBUTION. MAXIMUM NUMBER OF
POINTS ALLOWED IS 30. FEACH POINT MUST BE ON CDF.
M=JPOS+4
DO 10 I=1,6
IF{ K{M#I) .EQ. JLPRC } GO TO 20 -
10 CONTINUE
WRITE(6,12) K{M+])
12 FORMAT(1X, * ILLEGAL INSTRUCTION *®,Al,/)
15 CALL BAD
20 KLP=M+I
CALCULATE THE NUMBER OF VALUES TO BE DRAWN FRDM THE DISTRIBUTIONS
KB=M
N=1-2 v ,
IF{ N .LE. O } GD TD 25
NVAL=INTEG(KByN}
GO TO 30
25 WRITE(6,12) K(JPOS+6)
GO 70 15
30 M=K{JPOS+3)
CHECK THE VARIABLE NAME IN NAME LIST, IF IT IS THERE DESTROY THE ARRAY
CALL CKNAME{M,ID)
IF( ID EQ. O } GO TO 35
CALL DESTRY(ID)
35 KS=0
CHECK DATA ARRAY TQ SEE 1IF THERE ARE ENOUGH EMPTY CELLS FOR THE NEW ARRAY
T BE CREATED
DO 40 I=1,MASZ
40 KS=KS+LNGT(I}
IF{ NVAL .LT. (MDSZ-KS) )} GO 7O 45
WRITE(6+42) MyNVAL
42 FORMAT(1X, * DATA ARRAY T0OO FULL %,A1,18 /)
GO TO 15
CHECK NAME ARRAY TO SEE IF THERE IS AN EMPTY CELL
45 CALL ASNAME(ID)
IF{ ID .NE. O }) GO TO 50
WRITE{6,47) M
47 FORMAT(1X, * TOO MANY ARRAYS '",Al /)
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GO TO 15

50 KARY=1D
KNTR=0 .

DETERMINE THE NUMBER OF PARAMETERS
DO 55 1=1,300
IF{ K{(KLP+I) .EQ. JRPRC )} GO TO 60
IF{ K{KLP+I)} . NE. JCOMC ) GO TD 55
KNTR=KNTR+1

55 CONTINUE
WRITE(6:57) K{KLP)

57 FORMAT(1X, °*NOC CLOSING PARANTHESIS ' A1
GO TO 15

60 KRP=KLP+1

IF THERE IS ONLY ONE PARAMETER BRANCH TO EXPONENTIAL DISTRIBUTION

IF THFRE ARE TWO PARAMETERS BRANCH TO STATEMENT 130 OTHFRWISE GO TO 270
IF{ KNTR .EQ. 0 ) GO TO 70
IF{ KNTR .EQ. 1 )} GO TO 130
IF{ KNTR .LE. 29 ) GO TD 270
WRITE(6,12) K{KLP-1)
GO 10 15

DETERMINE THE VALUE OF THE MEAN FOR EXPONENTIAL DISTRIBUTION

70 N=KRP-KLP-1
DO 75 I=1.N
IFl K{KLP+]I) .EQ. JPERC ) GO TO 80

75 CONTINUE "
PI=INTEGIKLP¢N)}
GO TO 95

80 KP=KLP+I
N=KP-KLP-1
IF( N .EQ. 0 ) GO TO 85
PI=INTEG{KLP,N)
GO TO 90

85 P1=0.

90 N=KRP-KP-1
IFIU N .EQ. 0 ) GO TO 95
P1=P1+FRAC(KP,N)

95 M=K{KLP-1)
IFC M .EQ. JEC .OR. M .EQ. JKC )} GO TO 100
WRITE(6,12) M
G0 10 15

CREATE THE NEW ARRAY (SET ASIDE THE CELLS ETC.)

100 NAME{KARY)=K({JPDS+3)
LNGT(KARY)=NVAL -
CALL ASCELL(KARY)
IX=KST(KARY)
IF{ M .EQ. JKC ) GO TO 110

SET THE ELEMENTS OF THE ARRAY TO VALUES RANDOMLY DRAWN FROM EXPONENTIAL DIST.
DO 105 I=1,NVAL
U=RAN(NSEED)
DATA(IX)=—-P1l%ALOG(U)

105 IX=NX{IX)
GO TO 500

110 CONTINUE

111 GO T0O 500

DETERMINE THE VALUE OF THE FIRST PARAMETER

130 DO 135 I=1,20
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IF( K(KLP+I) .EQ. JCOMC ) GO TO 140
135 CONTINUE
WRITE(6912) K(KLP+I)
GO TO 15
140 KC=KLP+I
N=KC-KLP-1
DO 145 I=1,N
IF{ K(KLP+I) .EQ. JPERC ) GO TO 150
145 CONTINUE
P1=INTEG(KLP,N}
GO TO 165
150 KP=KLP+}]
N=KP-KLP~1
IF{ N .EQ. 0 ) GD TO 155
Pl= INTEG(KLP,N)
GO TO 160
155 P1=0.
160 N=KC-KP-1
IF( N .EQ. 0 ) GO TO 165
P1=P1+FRAC(KP4N)
DETFRMINE THE VALUE OF THE SECOND PARAMETER
165 N=KRP-KC-1
DO 170 I=1,N
IF( K(KC+I) .EQ. JPERC ) GO TO 175
170 CONTINUE -
P2=INTEG{KC ¢N}
GO TO 190
175 KP=KC+I
N=KP-KC~1 |
IF( N .EQ. 0 ) GO TO 180
P2=INTEGIKC,N)
GO TO 185
180 P2=0.
185 N=KRP-KP-1
IF( N .EQ. 0 ) GO TO 190
P2=P2+FRAC(KP,N)
190 M=K(KLP-1)
CHECK THE VALIDITY OF THE INSTRUCTION
IF( M .EQ. JNC .OR. M .EQ. JBC OR. M .EQ. JUC ) GO TO 200
WRITE(6,12) M
GO0 TO 15 |
CREATE THE NEW ARRAY ({SET ASIDE CELLS ETC.)
200 NAME(KARY)=K{JPOS+3)
LNGT (KARY)=NVAL
CALL ASCELLI{KARY)
IX=KST(KARY)
IF IT IS A NORMAL DISTRIBUTION BRANCH TO STATEMWNT 250
IF IT IS A BINOMIAL DISTRIBUTION BRANCH TO 210 OTHERWISE SET THE FLEMENTS OF
THE ARRAY TO RANDOM NUMBERS DRAWN FROM A UNIFORM DISTRIBUTION
IF( M .EQ. JNC ) GO TO 250
IF{ M .EQ. JBC ) GO TO 210
DO 205 I=1,NVAL
DATA(IX)=P1+(P2-P1) #RAN(NSEED)
205 IX=NX(IX)
GO TO 500
IF *N' IS SMALL (50 DR LESS) BRANCH TO 235 OTHFRWISF EXECUTE FOLLOWING
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C INSTRUCTIONS FOR THE BINOMIAL DISTRIBUTION
210 IF{ Pl .LE. 50.,) GO TO 235
N=P1
DO 230 II=1,NVAL
R={1le=-P2)%%N
U=RAN{NSEED)
IFL U oLE. R } GO TO 225
SUM=R
DO 215 J=1.N
I=d-1
AN=N-1
Al=1+1
R=AN/ATI®*(P2/{1.-P2} ) %R
SUM=SUM+R
IF{ U LE. SUM } GO TO 220
215 CONTINUE
DATA{IX}=N
GO TO 230
220 DATA(IX)I=J
GO 7O 230
225 DATA{IX}=0.
230 IX=NX{IX)
GO TO 500
C IF *N' IS LARGE (GREATER THAN 50) EXFCUTE FOLLOWING INSTRUCTIONS FOR THE
C BINOMIAL DISTRIBUTION '
235 N=P1
DO 245 11=1,NVAL
KVAL=0
DO 240 I=14N
U=RAN{NSEED}
IF( U .GT. P2 ) GO 7O 240
KVAL=KVAL+1
240 CONTINUE
DATA({IX)=KVAL
245 IX=NX{IX}
GO0 TO 500
C SET THE ARRAY TO RANDOM NUMBERS DRAWN FROM THE SPECIFIED NORMAL DISTRIBUTION
250 00 260 II=1,NVAL '
SUM=0.
00 255 I=1,412
255 SUM=SUM+RAN{NSEED)
DATA{IX)={(SUM—-6,.}%P2+P1
260 IX=NX({IX)
GO 10 500
C CHECK THE VALIDITY OF THE INSTRUCTION
270 IF{ KNTR .GE. 3 ) GO TO 280
275 HWRITE(6,12) K{KLP-1)
GO T0 15 :
280 IF{ KNTR/2%2 .EQ. KNTR ) GO TO 275
NPAIR={KNTR+1}/2
KB=KLP
C DETERMINE THE VALUES OF THE POINTS ON THE CUMULITIVE PROBOBILITY DISTRIBUTION
DD 330 J=1,NPAIR
KFL=0
285 N=0
DO 290 I=1510
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M=K(KB+1)
IF( M .EQ. JCOMC .OR. M .EQ. JRPRC ) GO TO 295
290 N=N+¢1
291 WRITE{6,12) M
GO 1O 15
295 IF( N .EQ. 0) GO TD 291
VAL=0.
NN=0
DQ 300 I=14N
IF{ K(KB+I) .EQ. JPERC ) GO TO 305
300 NN=NN+1
VAL=INTEG(KByN)
G0 TO 315
305 KP=KB+I ‘
IF{ NN .EQ. 0 ) GO TO 310
VAL=INTEG{KB,NN)
‘ GO TO 311
310 VAL=0.
311 NN=N-NN-1
IF{ NN .EQ. 0 ) GO TQ 315
VAL=VAL+FRAC (KP, NN}
315 IF{ KFL .EQ. 0 ) GO TO 320
VAR(J)=VAL
KFL=0
GO TO 325
320 CDF(J)=VAL
KFL=1
325 KB=KB+N+1
IF{ KFL .EQ. O )} GO TO 330
GO TO 285
330 CONTINUE
C CHECK THE VALIDITY OF CDF
DO 335 I=1,NPAIR
IF( COF(I) .GT. 1. ) GO TO 340
335 CONTINUE
GO TO 345
340 WRITE(6,342)
342 FORMAT{1X, * BAD CDF DATA ' )
G0 TO 15
345 IF{ K(KLP-1) .EQ. JCC )} GO TO 350
WRITE{6,12) K(KLP-1)
GO TO 15 ,
€ CREATE THE NEW ARRAY (SET ASIDE CELLS ETC. )
350 NAME(KARY)=K{JPOS+3)
LNGT (KARY ) =NVAL
CALL ASCELL(KARY)
IX=KST{KARY)
C SET THE ELEMENTS OF THE ARRAY TO RANDOM NUMBERS DRAWN FRON THE GIVEN
€ CUMULATIVE PROBOBILITY DISTRIBUTION
DO 365 J=1,NVAL
U=RAN(NSEED)
DO 355 I=2,NPAIR
IF( U .LE. CDF(I) ) GO TO 360
355 CONTINUE
GO TO 340
360 A=(VAR(I)-VAR(I-1)}/{CDF({I)-CDF(I-11))
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DATA(IX)=(U-CDF{I-1))*A+VAR(I~-1)
365 IX=NX(IX)
C SET THE POINTER AND CALL SuB. INTERP TO DECODE THE NEXT INSTRUCTION
500 JPOS=KRP+1
CALL INTERP
END




SUBROUTINE BAD
Subroutine BAD accomplishes the following functions:

- Execution is terminated if the program is processed and the
pointer goes beyond the end of the user's program.

- Unidentified instructions or comments are skipped. The be-
ginning of the next instruction is located and subroutine
INTERP is called to decode this instruction.

- If an asterisk is found in the current position of the program,
subroutine INPUT is called to take another instruction in a

conversational environment.

91
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SUBROUTINE BAD

COMMON/BLKL/
COMMON/BLK2/
COMMON/BLK3/
COMMON/BLK4/
COMMON/BLK5/
COMMON/BLKG/
COMMON/BLKT/
COMMON/BLKSB/
COMMENTS AND

L{BO) K{4000),DATA{2000)sNX{2000}

NAME({20]) ¢KST{20)sLNGT{20},AVRG{ 20}, STND(20}

JAC ¢ JBC o JCCoJDCoJECHJFC,JGL s JHC o JIC s JJC o JKT s JLC o IMLC
JNCeJOBC s JPCoJQC s JRCHISCoJTCyJUC s JVL s JWC s IXC UYL JZIC
JOCeJd1CeJ2C3J3C234CJBC,J6LCJTC3J8BCeJSC

JPLSC o JMINCo JPERC ¢ JDIVC,JASTC JEQLC s JBLKC  JCOML o JSFMC
JPOS;KEND, JR,MPSZ 4 MDSZ s MASZ s NSEFD KWAN, KFLAG,LCLM
LSEMy LHC, JLPRC, JRPRC

ILLEGAL INSTRUCTIONS ARE SKIPPED, CONTROL IS GIVEN TO

SUBROUTINE INTERP WHENEVER A SEMICOLON IS FOUND IN K ARRAY

WRITE(6,2)
FORMAT(//)
IF{ K{JPOS)
I#{ K(JPOS)
JPOS=JP0S+1

IF( 4POS .GT.

GO 70 10
JP0S=2
CALL INPUT
SToP 111
END

-EQ. JASTC ) GO TO 30
«EQ. JSEMC )} CALL INTERP

KEND )} GO 7O 20
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BLOCK DATA

The variables which are used by most of the roubtines are put into
block commons. Definitions of the letters of the alphabet, numerals,
special symbols and the constants which do not change over the course of

an execution are made in this routine.
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BLOCK DATA

COMMON/BLK1/ L(80),K(4000),DATA{2000),NX{2000)

COMMON/BLK2/ NAME{20),KST(20),LNGT{20),AVRG(20),STND(20)
COMMON/BLK3/ JAC,JBCJCCyJDCoJECWJFCyJGCyJHCJIC,JIC s IKC»JLCyIMC
COMMON/BLK4/ JUNCJOC+JPCJQCyJRCyISCITCyJUCHIVC s JWC s JXCoIYC 4 JZC
COMMON/BLKS/ JOC,J1C5J2C3J3C,J4C,JI5C,J6CJ7C+JBLC,JI9C

COMMON/BLKS/ JPLSCy JMINC, JPERCyJDIVCyJASTC,JFQLC s JBLKC,JCOMC s JSEMC
COMMON/BLKT7/ JPOS.KENDyJRyMPSZyMDSZyMASZ yNSEEDKWAN,KFLAG,LCLM
COMMON/BLKS8/ LSEMy LWCsJLPRC,JRPRC

DATA
DATA
DATA
NATA
DATA
DATA
DATA
DATA
DATA
END

JAC,JBCyJCCsJUDC s JEC,JFCoJGC/ TAP o ¥BP (T, D IET,IF7,05°
JHCs JICsJICoJKCsIJLCaIMCoUNC/ PHTP o T2 70, 9K, L 7, 1M3,0NT
JOCyJPCyJQC s JRCyISCoJTCHJUC/ '0 PPt "Q P, "RYLIST 9T, 717
JVC o JWCyIXCoJYCsJZC JOC,J1IC/ VT THT ,IXV, 7Y 070,000,719
J2CyJ3CJ4CyJ5C s JBCJTCHJBL/ 127,938,940 ,960,1468,170,08¢
JOC s JPLSCy JMINC,JPERC,JIDIVC,JASTC / 999,040,900 8,8/08,%%%/
JEQLL ¢ JBLKC y JCOMC , JSEMC,NSEED,KWAN / =% ,% 1, %,%,% 1,5]179,0/
JPOSyLWCyMPSZoMDSZ yMASZ 4KFLAG,LSEM/1,0,4000,200052040,4000 /
JLPRC,JRPRC /7 (%, )* /

T Ty Twm, Swmy
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SUBROUTINE DECODE (M,M1)

Subroutine DECODE determines the value of a decimal digit which is
residing in the computer memory in alphanumeric code. The first ar-
gument gives the character and is defined by the calling routine. Sub-
routine DECODE stores the value of the digit (0-9) into the second
argument and returns to the calling routine. If the character is not

a decimal digit a value of ten is stored into the second argument.
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SUBROUTINE DECODE(M,M1)
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COMMON/BLKS/ JOC4J1C,J2C,J3CyJ4CsJ5C4J6C,JT7C,I8C,J9C
IDENTIFY THE DECIMAL DIGIT AND RETURN ITS VALUE
NOT A

THE CHARACTER IS

IF{
IF(
IF(
IF(
Ir(
IF{
IF{
IF¢
IF{
IF{
M1=10
GO TO
M1=0
GO TO
Mli=1
GO TO
M1=2
GO 710
M1=3
GO 10
Ml=4
GO 70
M1=5
GO 10
M1=6
GO TO
M1=7
GO TO
M1=8
GO TO
M1=9
RETURN
END

TEEZEZEEZXZEZXZZ

«EQos
.EQ.
« EQ.
«EQ.
«EQ,
«EQe
«EQ.
'EQ.
- EQ.
«EQe
20
20
20
20
20
20
20
20
20

20

Joc
J1icC
J2cC
J3C
J4C
J5C
J6C
J7C
Jac
J49C

s

ot e Wod ws WP Gmy e Wad  tomd

G0
GO
GO
6O
GO
GO
GO
GO
GO
GO

T0
T0
T0
T0
T0
T0
70
T0
10
T0

DECIMAL DIGIT RETURN WITH A VALUE OF Z€ERO
10
11
12
13
14
15
16
17
18
19
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FUNCTION INTEG (KB,N)

Function INTEG evaluates the whole portion of a decimal number
written in alphanumeric code. The first argument defines the position
prior to the first decimal digit and the second argument gives the number
of decimal digits before the decimal point. Both arguments must be de-
fined by the calling routine. The value of the number is stored in the
function name.

If there is a character other than a decimal digit within the
specified field, the evaluation is stopped, an error message 'BAD DATA'
is printed along with the illegal character and subroutine BAD is called
to locate the next instruetion in the.user's program.

The maximum number of decimal digits allowed in a number is ten,

and the arguments of the function are integers.
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FUNCTION INTEG({KBsN)
COMMON/BLK1/ L{BO),K{4000),DATA(2000),NX(2000}
DIMENSION NUM{10) v
FUNCTION INTEG(KB,N}) DETERMINES THE VALUE OF THE WHOLE PORTION OF A NUMBER
KB DEFINES THE LOCATION PRIOR TO THE FIRST DECIMAL DIGIT
N DEFINES THE NUMBER OF DECIMAL DIGITS
DD 10 I=1,N
M=K{KB+1)
CALL DECODE{M,MM)
IFL MM .GT. 9 ) GO T0O 20
10 NUM(I)}=MM
INTEG=0
DO 15 I=1.N
15 INTEG=INTEG+NUM{I)*10%%*{N-1)
THE VALUE 1S RETURNED TO THE CALLING ROUTINE
RETURN
IF THFRE 1S A CHARACTER OTHER THAN DECIMAL DIGITS IN THE FIELD AN ERROR
MESSAGE WILL BE GIVFEN AND THE INSTRUCTION WILL BE SKIPPED BY CALLING SUB.
20 WRITE(6,22) M
2?2 FORMAT{1X, ®* BAD DATA *,Al /)
CALL BAD
END

BAD
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FUNCTION FRAC (KB,N)

Function FRAC evaluates the fractional portion of a decimal number
written in alphanumeric code. The first argument gives the location of
the decimal point and the second argument defines the number of decimal
digits following the decimal point. Both arguments must be defined by the
the calling routine. The value of the number is returned under the func-
tion name after the completion of the evaluation.

If there is an illegal character (any character other than a decimal
digit) within the field an error message 'BAD DATA' is printed along
with the illegal character, and subroutine BAD is called to locate the
next instruction in the user's program.

Both arguments must be integers and the number of decimal digits

in the field should not exceed ten.
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FUNCTION FRACIKB¢N)
COMMON/BLKL/ L{BO)K{4000),DATA(2000) ,NX{2000}
DIMENSION NUM{10) ‘
FUNCTION FRAC{KB,N) DETERMINES THE FRACTIONAL PORTION OF A NUMBER
KB DEFINES THE LOCATION OF THE DFCIMAL POINT
N DEFINES THE NUMBER OF DECIMAL DIGITS
DO 10 I=1.N
M=K{KB+1[)
CALL DECODE({(M,MM)
IF{ MM .GT., 9 ) GO TO 20
10 NUMII )=MM
FRAC=0.
DO 15 I=1¢N
15 FRAC=FRAC+NUM([I) /10, #*x*x]
RETURN _
IF THERE IS AN ILLEGAL CHARACTER IN THE FIELD SUB. BAD IS CALLED AND
INSTRUCTION IS SKIPPED
20 WRITE(6,22) M
22 FORMAT(1X, * BAD DATA *,A1l /)
CALL BAD
END
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FUNCTION RAN (NSEED)

Function RAN generates and returns a random number between zero
and one. The argument NSEED is changed by multiplying it by 65539 be-
fore generating a random number. Function DABS and the constant 231- 1
(214748364, 7 D + 1) are used in the process. If NSEED ever goes to zero
it is set to 12345. The constant 237 - 1 must be changed for machines

with a word size other than 32 bits.
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FUNCTION RAN{NSEED)
C FUNCTION RAN GENERATES AND RETURNS A RANDOM NUMBER BETWEEN 0. AND 1.
RAN=DABS (NSEED/214748364.7D+1 )
10 NSEED=NSEED*65539
IF{ NSEED .NE. O ) RETURN
NSEED=12345
GO T0 10
END
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SUBROUTINE DESTRY (ID)

Subroutine DESTRY erases an array from the memory and makes the
cells used by that array available for future use. The argument gives
the position of the variable in the NAME vector and must be defined by
the calling routine. All the information about the variable is destroyed

including its nane.




(e Ne X2

SUBROUTINE DE
COMMON/BLKL/
COMMON/BLK2/
COMMON/BLK3/
COMMON/BLK&/
COMMON/BLKS/
COMMON/BLKG/
COMMON/BLK7/
COMMON/BLKB/
SUBROUTINE DESTR
ID DEFINES THE L
THE LENGTH OF TH
IX=KST{ID)
KST{ID)=0
NAME( ID) =0

10k

STRY{ID)

L(80),K(4000),DATA(2000) (NX{2000)
NAME(20),KST{20),LNGT(20) yAVRG{20),STND(20)

JAC 3JBCsJCCyJDCHJIEC,JFCoJGCy JHCJIC JJC o IJKC o JLC o JMC
JNCJOC s JPCsJQC,JRCyJISCoJTC o JUCJIVC o JWC s IXC o JYL ¢ JZC
JOCJ1C3J2C9J3C4J4CyJ5CyJ6C4JITCoJ8L,J9C

JPLSCy JMINC, JPERC o JDIVCJASTC, JEQLC » JBLKC s JCOMC 3 JSEMC
JPOSsKENDy JRyMPSZ y MDSZ s MASZ yNSEED s KWANoKFLAG,LCLM
LSEM; LWCy JLPRC s JRPRC

Y ERASES AN ARRAY FROM THE MEMORY

OCATION OF THE ARRAY IN NAME LIST

E ARRAY MUST PREVIOUSLY BE DEFINED IN CALLING ROUTINE

AVRG(ID)=JPERC
STND{ID)=JPERC

LL=LNGT{ID)
LNGT(ID}=0
IF( LL LT, 2

THE CELLS BELONGING TO THE DESTROYED ARRAY ARE MADE AVAILABLE BY

NX ARRAY TO PERI
DO 10 I=2,LL
I XN=NX{IX)
NX{IX)=JPERC

10 IX=IXN

20 NX{IX)=JPERC
RETURN
END

} GO TO 20

0DsS
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SUBROUTINE CKNAME (NM,ID)

Subroutine CKNAME searches the NAME array for the name of a
variable. The name of the variable is given by the first parameter
and must be defined by the calling routine. If the name is found in
the list, its position is stored in the second argument. If the
name is not in the list, a value of zero is stored in the second
argument before returning to the calling routine. The arguments

must be in integer mode.

105
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SUBROUTINE CKNAME(NM,1ID)

COMMON/BLK2/ NAME(20),KST{20),LNGT(20),AVRG{20)ySTND(20)

COMMON/BLK7/ JPOS,KENDy;JRyMPSZyMDSZ ¢MASZ yNSEED,KWANsKFLAG,LCLM
SUBROUTINE CKNAME LOCATES A VARIABLE IN NAME LIST
FIRST ARGUMENT *NM®* DEFINES THE NAME OF THE VARIABLE AND MUST BE FURNISHED
BY THE CALLING ROUTINE
SECOND ARGUMENT *ID® DEFINES THE LOCATION OF THE VARIABLE IN NAME ARRAY
IF THE NAME IS NOT IN THE LIST A VALUE OF ZERD IS RETURNED FOR THE SECOND
ARGUMENT

DO 10 I=1,MASZ

IF( NAME(I) .EQ. NM ) GO TO 20
10 CONTINUE

ID=0

GO 1O 30
20 1D=I
30 RETURN

END
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SUBROUTINE ASNAME (ID)

Subroutine ASNAME looks for an empty cell in the NAME array. If
an empty cell is found, its position is stored in the argument. If
there are no empty cells in the list a value of zero is stored in the
argunent before returning to the calling routine. The argument must

be an integer variable.
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SUBRODUTINE ASNAME(ID)
COMMON/BLK2/ NAME{20),KST{20)LNGT{20),AVRG(201),STND(20)
COMMON/BLKT/ JPOS+KENDyJR,MPSZ ,MDSZ yMASZ yNSEED,KWAN KFLAG,LCLM
SUBROUTINE ASNAME LOCATES AN EMPTY CELL IN NAME ARRAY AND RETURNS IT AS THE
VALUE OF THE ARGUMENT TO THE CALLING ROUTINE
1F THERE ARE NO EMPTY CELLS IN NAME ARRAY A VALUE OF ZFRO IS RETURNED
DO 10 I=1,MASZ
IF{ NAME(I) .EQ. O ) GO TO 20
10 CONTINUE
ID=0
GO TO 30
20 1D0=1
30 RETURN
END
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SUBROUTINE ASCELL (ID)

Subroutine ASCELL allocates empty cells to a variable in the DATA
array. The argument gives the position of the variable in the NAME
vector and must be defined by the calling routine. The length of the
array, LNGT(ID), (the number of cells to be allocated) has to be defined
and the availability of the required number of empty cells in DATA array

must be checked before calling this routine.
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SUBROUTINE A
COMMON/BLKL1/
COMMON/BLK2/
COMMON/BLK3/
COMMON/BLK4/
COMMON/BLKS/
COMMON/BLKS/
COMMON/BLKT/
COMMON/BLKS8/
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SCELLI{ID)

L{BO},K{4000},DATA{2000) NX{2000}

NAME(20) yKST{20) »LNGT(20),AVRG(20),STND(20)

JAC yJBC+JCCyJOCsJECJFCJGCJHC, JIC» JIC,IKC,, JLL» JMC
JNC3JOCsJPCyJQCoJRCISCHITCHJUCIVCyIHC,,JXCyJYC,JZC
JOCyJ1C+J2C4d3CsJ4C,I5C,J6CJTCJBC,IIC

JPLSCy JMINC JPERC, UDIVC)JASTC,JEQLC s IBLKC JCOMC, JSEMC
JPOSsKENDy JRyMPSZ ¢y MDSZ s MASZ ¢ NSEEDKWANKFLAG,LCLM
LSEM; LWCy JLPRC s JRPRC

SUBROUTINE ASCELL ASSIGNS CELLS IN DATA ARRAY FOR A SPECIFIED VARIABLE

THE ARGUMENT

l[D!

AND THE LENGTH OF THE ARRAY MUST BF DEFINED BEFORE CALLING

AVATILISBILITY OF ENOUGH EMPTY CELLS MUST BE CHECKED BFFORE CALLING

10

29

30

40
50
60

IX=LWC+1

IFL IX .GT.
IF{ NX{IX) .
IX=IX+1

GO TO 10
KST{ID)=IX
LWC=1IX
LL=LNGT{ID)
IF{ LL .EQ.
DO 50 I=2,LL
IX=IX+1

IF{ IX .GT.
IFT NX{IX) &
GO TO 30
NX({LHCI=IX
LWC=1IX

MDS5Z )} IX=1
EQ. JPERC ) GO 7O 20

1 ) GD 7O 60

MDSZ ) IX=1 A
EQ. JPERC ) GO TO 40

NX{LWC)=JASTC

RETURN
END
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